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INTRODUCTION

Cognition refers to al the mental processes by which information is
transformed, reduced, elaborated, stored, recovered and used (Neisser, 1997).
Cognition involves a wide range of mental processes such as attention, pattern
recognition, memory, organization of knowledge, language, reasoning, problem-

solving, classification, concepts and categorization (Best, 1999).

Cognitive development is described as concept attainment (Bruner, 1956),
the development of thought (Vygotsky, 1962), and intelligence (Piaget &
Inhelder, 1969). The most complete and influentia theory of cognitive
development that is applied to language learning, is that of Piaget (Piaget &

Inhelder, 1969).

Piaget's model (1969) tries to explain the intricate relationship between
cognition and language, and intellectual development has been explained to
consist of four periods, each with a distinctive mental structure. Theorizing about
cognitive development is dominated by the views of Piaget, who argues that the
growing child passes from stage to stage during development, with each stage

characterized by different set of cognitive processes.

There is an intricate relationship between cognition and language,
especially the cognitive processes like attention, memory and organization are
important for comprehending and producing language (ASHA, 1987). Also the
higher-level  cognitive processes like reasoning, problem-solving and

metacognitive thinking are largely mediated by language.



The relationship between language and cognitive is a point of great
theoretical difference and debate. Language refers to the symbol systems used in
communication. Language learning occurs in a sequence: stimulus differentiation
of regularities in verba behavior; generation of hypotheses about regularities or
rules; testing and evaluating those hypotheses and retaining or modifying
hypotheses based on feedback. Much of language learning is a problem-solving

activity of hypothesis testing (Hoskins, 1979).

Traditionally, theories of children's cognitive functions have relied almost
exclusively on data from normal subjects. However, recent years have seen a
growing realization that performances of subjects with information-processing
deficits, such as the learning disabled, represent an important source of
information about memory performance (Ceci, Lea & Ringstrom, 1980), attention

deficits (Keogh & Margolis, 1976) and other psychoneurologic dysfunctions.

Learning Disahility is a general term that refers to a heterogeneous group
of disorders manifested by significant difficulties in the acquisition and use of
listening, speaking, reading, writing, reasoning or mathematical abilities. These
disorders are intrinsic to the individual, presumed to be due to central nervous

system dysfunction and may occur across the lifespan (NJCLD, 1987).

Problems in self-regulatory behaviors, socia perception and socia
interaction may exist with learning disabilities (LDs) but do not by themselves
congtitute a learning disability. Although learning disabilities may occur
concomitantly with other handicapping conditions (eg. sensory impairment,

mental retardation, emotional disturbance) or with extrinsic influences (such as



cultural differences, insufficient or inappropriate instruction), they are not the

result of those conditions or influences (Hammill et al, 1987).

The impaired cognitive performance of such subjects may be brought to
bear on theories that emanate from both cognitive and neuropsychological
frameworks. Cognitive deficiencies of children with Learning Disabilities have

documented in the Cognitive and Neuropsychological literature.

Johnson & Myklebust (1967) suggest that children with learning
disabilities demonstrate psychoneurologic dysfunctions that affect their language
performance, but not their potential. Several investigators have reported of
attention deficits in language disordered children and its effect on normal speech

and language development and also scholastic performance.

The ability to sustain attention is also mentioned within educational
context (Keogh & Margolis, 1976). Douglas (1978) reported that children with
learning disabilities differ from children without learning problems in their ability
to select or allocate the processing ability, that is, to sustain attention. Ross (1976)
also suggested learning disability as a developmental lag in selective attention,

that is, the ability to use and sustain attention.

Torgesen (1988), Jorm (1983), Cohen (1982) have reported short-term
memory deficits in children with learning disability (LD). These short-term
memory deficits for verbal information in children with learning disability
resulted because of difficulty in using the elaborative encoding strategies as verbal
grouping and verbal rehearsal. These difficulties appear to reduce the

effectiveness of attention and memory in processing information. These deficits in



memory and attention in turn would result in communication breakdown and also

poor scholastic performance.

Different studies have shown that such children have impairment in
memory encoding (Swanson, 1987), possibly due to semantic memory
deficiencies (Baker, Ceci & Herrmann, 1987) as well as problems in

interhemispheric processing (Boliek, Obrzut & Shaw, 1988).

The cognitive processes of attention, memory and perception are related to
each other and also to language development. In processing the written language,
the learner is confronted with the combination of abstract concepts and complex
language. Therefore in order to understand the reading and writing problems
experienced by children with learning disability, it is very important for a Speech-
Language Pathologist to understand the process of interaction between these

cognitive processes and language.

In the Indian context, cognitive-linguistic skills have been assessed in the
normal population - in children and in geriatric population. One such study was
Development of Cognitive Linguistic Assessment Protocol for children (CLAP-C)
by Anuroopa (2006) which evaluated the cognitive-linguistic skills in normal
Kannada-speaking children in the age range of 4 to 8 years, in different domains

like attention/discrimination, memory and problem solving.

Need for the study

There are a few tests which have been developed in the Western context to
assess the cognitive-linguistic skills in children with the norms of being restricted

to the Western population. Some of these include: The Wechsler Intelligence



Scale for Children (Wechdler, 1949); The Wechsler Preschool and Primary
Intelligence Scale (Wechdler, 1968); Cognitive Abilities Test (CAT) (Thorndike,
Hagen & Lorge, 1972); Cognitive Linguistic Improvement Program (Ross-Swain,
1992). But most of these tests focus on one or a few of the cognitive-linguistic

domains.

Cognitive-linguistic skills in children have not been widely explored in the
Indian context. Very few tests such as CLAP-C by Anuroopa (2006) are available
to test the cognitive-linguistic skills in Indian children. In particular, there are few
studies on the cognitive-linguistic skills in the disordered population in Indian
context. There have been no studies of children with cognitive-linguistic

impairment as seen with LD.

According to globa literature on learning disability, about 1% of
children are born with severe language disability and upto 17% may experience
varying levels of language disturbances. Dysexia, a common form of learning
disability, is observed in 10% of the school-going population (Silva, Williams &
McGee, 1987). Thus, there is a need to study all the cognitive-linguistic domains

in this disordered population.



REVIEW OF LITERATURE

Especially at the beginning of life, but also throughout, cognitive
functioning is only partially autonomous but is to some degree an aspect of the
overall adaptation of the human organism. It goes on at a smoothly integrated or
distorted and confused or disintegrated level, depending to a varying extent on the
level of integration of the child as a whole (on the intactness of the central
nervous system), and on his (or her) interaction with environmental circumstances
which may enhance or interfere with this development.

Use Mattick & Lois B. Murphy,
Cognitive Studies, 2. Deficits in Cognition.

In the Piagetian context, language is described as one of five symbolic
processes namely, deferred imitation, play, drawing, mental imagery, and
language. These processes are part of an active and ongoing process of
construction that develops systematically; they are atered and built upon by

means of reorganizing, reconstructing, and constructing knowledge.

According to Piaget (1969), intellectual development consists of four
periods or stages, each with a distinctive mental structure. His model tries to
explain the intricate relationship between cognition and language. These four
stages are as follows, in sequence:

1. Sensorimotor period (Birth to 2 years).
2. Preoperational period (2 to 7 years).
3. Concrete operational period (7 to 11 years).
4. Formal operational period (12 to 16 years).
The sensorimotor period is marked by development of goal-directed

behaviors (4 to 8 months), object permanence (6 to 12 months), and symbolic

representations (18 months to 2 years). During this period, egocentric speech



develops. During the preoperational period, language symbolic functions
develop rapidly. Between 2 and 4 years, preconceptual thinking occurs. Between 4
and 7 years, intuition develops. During the concrete operational period, the child
internalizes principles such as reversibility. The child relates to only concrete
objects and events. Terms denoting relationships are understood and rules are used
to regulate cooperative activities. Formal operational period characterizes adult
thinking. During this period, the individual reasons using symbols. Sophisticated
hypothesis testing behaviors are observed. Language is used to hypothesize,
mediate, and reconstruct knowledge. The individual evaluates hypotheses with

feedback from internal (cognitive) and external (environmental) structures.

Piaget's stages of cognitive development are transitional periods involving
increases in logic and thinking. The child actively integrates and constructs
knowledge about his or her world. Language, as a symbolic function, is the tool
for social adaptation. Language develops after certain cognitive structures such as
attention, perception, memory and problem solving are developed, and thus, is
dependent upon cognition. The different cognitive abilities show a developmental

pattern during language acquisition.

Attention

Attention is the taking possession by the mind in clear and vivid form one,

out of what seems several simultaneously possible objects or trains of thought.
William James (1890)
In his first textbook on Psychology, William James referred to attention as
the "searchlight of consciousness'. He meant that attention involves scanning the

environment and focusing on selected items (James, 1890). Attention is akin to a



"beam of light in which the central brilliant part represents the focus' (Hernandez-

Peon, 1964).

Attention is the process of stimulus selection (Neisser, 1976) or selective
perception (Gibson, 1969). Ross (1976) described three primary aspects of
attention. These were arousal, attentiveness, and concentration. Arousal was
associated with a physiologic dimension (i.e., a continuum in which sleep is at one
extreme and wakefulness is at the other). Attention referred to the readiness of the
organism to perceive and process incoming stimulation. Concentration referred to

whether or not attention was global or specific.

Learning disabilities (LDs) and attention disorders are assumed to be
different entities. Whereas LDs are characterized by the specificity of dysfunction
(e.g., a deficit in reading or spelling), attention disorders tend to be relatively
diffuse and affect functioning in a wide range of contexts. Not everyone agrees
with the position that attention disorders and LDs are essentially different (indeed,
some have thought that LDs was caused by attention disorder), but this view is
consistent with that which was put forward in the National Conference on
Learning Disabilities (1987). Although LDs and attention disorders are different,

they often occur together.

Posner & Boies (1971) describe active attention as vigilance and
sustained attention, divided attention and selective attention. All these above

mentioned types are important to the child in learning.



Vigilance and Sustained attention

Vigilance refers to the readiness to respond. A child may be considered to
have a problem with vigilance if he or she is unable to listen for the next spelling
word the teacher presents during a test. The child who is unable to remain "on
task" to complete it may be experiencing a problem with sustained attention or
persstence (Goldstein & Goldstein, 1990). Vigilance and sustained attention

require us to maintain alertness and accurate observation during a long task.

Gaddes & Edgell (1994) measured a child's ability to sustain attention on a
boring task (usualy a minimum of 10 minutes), using a continuous-performance
task. The child was asked to monitor a series of letters, presented on a screen, and
then respond when a specific target is present (e.g., trial one, the letter x; trid two,
whenever the letter X is preceded by the letter ). The child must try to suppress

any response to nontarget stimuli.

The ability to sustain attention was aso mentioned within an educationa
context by Keogh & Margolis (1976). These researchers andyzed attention into
three components. These were (1) coming to attention; (2) making decisions; and
(3) sustaining attention. Coming to attention involved two aspects - extraneous
and possbly disruptive motor activity, and the selection and organization of
sdient irrdlevant aspects of the task. Keogh (1971) suggested that hyperactive
children demonsrated deficits at this levd of attention. Keogh and Margolis
suggested that children with learning disabilities may have problems with any of

these components.
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Divided attention or Alternating attention

Goldgtein & Goldstein (1990) defined divided attention as the ability to
track two sources of information simultaneoudy, such as reading a book and
knitting, or listening to the teacher and taking notes (Goldstein & Goldstein,
1990). The automaticity of these learned skills enables a subject to divide
attention between the two tasks. The ability to alternate one's attention depends
upon learning, practice, memory, and the systems that we have developed for

storing and retrieving information.

Divided attention has been measured by having the child complete tasks
that involve working with two or more cognitive concepts smultaneoudly (e.g.,

aternating between alphabetica and numeric sequences).

Sdlective attention

Selective attention can be defined as the ability to maintain attention on a
target stimulus when digtracters are present. One way to measure visua selective
attention is with avisud search task. Here the child is asked to find atarget |etter
or shape embedded in along list of other distracting |etters and shapes. Successful
completion of such a cancellation task requires selective attention: the child has to
pay attention to the main stimulus and ignore the incidental stimulus, scanning the

array visudly until the target is found.

Attention is a basic information process that is frequently defined within
the context of perception. Perception is the integration of sensory stimulation with

the anticipatory schema of the percelver (Neisser, 1976). Attention is part of three
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ongoing processes. attention and perception, attention and memory, and attention

and cognition (Pick et al, 1975).

Developmental trends associated with attention are not clear-cut;
perception changes with age and experience. Wright & Vlietstra (1975)
summarize the development of attention within the context of their search-
exploration theory. Preschool children tend to attend to the most salient
characteristics of the stimulus, to position cues, and to random items. Between 5
and 7 years of age, children scan a visual array more systematically, though
scanning is sill erratic. Around 8 years of age, children can direct attention
toward a recognized goal. Older children, 10 to 14 years, increase instrumental or
instructional learning and recall more central or task-relevant information (Hagen

&Kail, 1975).

In general, most of the authors concluded that processing of global
characteristics to more specific attributes occurs with development. This was
referred to as selective attention by Neisser (1976), or selective perception by Pick
(1975), reflecting the interrelationship between attention and perception. The most
prevalent view, with respect to the role of the perceiver, was that stimulation was

perceived and processed by an active participant rather than a passive observer.

Memory

Memory is defined as stored representation and the process of encoding,
consolidation and retrieval through which knowledge is acquired and manipulated
(Chapey, 2001). Attention and memory are different but related processes

fundamental to learning. Attention to a stimulus allows it to be more fully and



permanently entered into memory, whereas unattended input is fleeting and may
be lost. Memory enables the past to be recorded and accessed so that it may affect

the present.

The act of remembering involves a number of cognitive processes related
to the acquisition, retention, and retrieval of information. To remember, one must
first have learned or acquired the information. Next, the information is filed away
or retained for later use. The final stage is retrieval, the point of trying to
remember. Many failures to remember are failures of retrieval and not of storage.
Previously acquired information can be obtained in two ways. by recall or by

recognition.

Not al the components of memory develop at the same rate. Some appear
to function more or less in the same way in five-year-olds and adults, and other
processes continue to develop throughout childhood, adolescence, and adulthood
(Kaill & Hagen, 1982). The study of these complex memory processes has

generated a great deal of information, some of which is summarized here.

The logic for relating attention and memory was established by William
James. In his chapter on attention (James, 1890), he wrote that the immediate
effects of attention are to make us perceive, conceive, distinguish, and remember
better than we could otherwise. Aristotle, usually considered the first psychologist
(Watson, 1963), appears to be the first to write systematically on memory.

Aristotle recognized that perception and attention must precede memory.

Hebb, 2000 years later, commented that "no learning is possible without

intention to learn, no memory of a sensory event is possible unless it was attended



to at the time of its occurrence” (Hebb, 1949). Sometimes events peripheral to the
focus of attention are remembered, but usually attention enhances learning and

memory, which appears to be true in most of academic learning.

Structural Components of Memory

The Sensory Register

Sensory memory refers to the first representation of information that is
available for processing for a limited time - about 3 to 5 seconds. Sensory
registers probably exist for al the senses, but the ones studied intensively thus far
are vision and audition. In the visual modality, the image is referred to as the icon
(Sperling, 1960). In the auditory modality it is referred to as the mental echo

(Darwin et al, 1972). The icon and mental echo last for only a brief period.

Transfer from sensory register to short-term memory

The transfer of information from the sensory register to short-term
memory is believed to be controlled by the processes of pattern recognition and
attention. Pattern recognition is the process of recognizing that information in the
sensory register is familiar or meaningful. As the information is recognized, it is
transferred into short-term memory. The control process of attention governs
which information will pass from the sensory register to short-term memory. Thus

we are able to attend to only one channel of information at a time.

Short-term Memory

The short-term memory (STM) is a temporary storage system with a

capacity to store a limited amount of information for a limited time. It processes
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information for about 3 to 7 seconds and primarily deals with storage and not
retrieval. Of the several short-term memory systems, the most intensively studied
are verbal short-term memory, visual-verbal short-term memory, and visual-

gpatial short-term memory.

In the experimental literature of short-term memory, it has become
conventional to differentiate between limitations in capacity and the amount of
information that can be retained and reproduced, and limitations in duration of
short-term memory and the rate at which material is forgotten. Grouping
information alows more to be stored in short-term memory. Meaningful
information is more easily stored than nonmeaningful information. Short-term
memory is limited by the amount of information that can be stored and also by its

duration.

Miller (1956) reported that the number of items recalled by children
improved as a function of age with the average score for a 4 year old being about
4 items, whereas for a 9 year old it is 6 items and 7 or higher items for children
above 12 years. Ornstein, Naus & Liberty (1975) have established that as children
grow older, there appears to be an enhancement in the recall strategies used by
them. The younger subjects tend to recall the item presented recently (Primacy
effect) and the older subjects tend to use cumulative rehearsal strategies such as
sub-vocal rehearsal, chunking, mnemonics etc. which in turn results in integrated

units and a better recall.



Working Memory

Working memory is dynamic and active because it focuses on active
interpretation of newly presented information as well as on integration of
previousy stored information as reported by Baddeley (1986). The working
memory model is conceptualized as having three major components: the

articulatory loop, the visual-spatial sketchpad, and the central executive.

Neisser (1976) explains that working memory alows for temporary
storage of information in the articulatory loop or in the visual-spatial sketchpad,
which is overseen by a central executive function. The ability to hold material
verbatim in working memory is important in problem solving. The central
executive system monitors and coordinates the functioning of the memory systems

and decides the order in which processes will be performed.

Long-term memory

Long-term memory (LTM) is storage of information, permanent as long as
the brain is free of pathology. The information that is stored is primarily semantic.
Transfer of information from short-term to long-term memory is governed by a
control process, referred to as elaborative rehearsal. The meaning of new
information is analyzed and related to information that is already in long-term
memory as reported by Craik & Tulving (1975). Most information in long-term
memory is stored by semantic coding - that is, by remembering the general

meaning of a word or sentence. A second way to encode meaning is by imagery,

that is, by creating a mental image of an object or scene.



Information stored in long-term memory can be broken down into two
major categories. procedural and declarative memory. Procedural memory is the
memory of skills. These are memories of actions and motor skills that have been
gained by observing others and by practice. Declarative memory or memory of

facts is memory for specific information.

Declarative memory can be subdivided into two types: episodic memory
and semantic memory (Tulving, 1973). Episodic memory is autobiographical and
is responsible for storing the events of our lives. It is linked to place and time.
Semantic memory is more general and includes information such as rules,

concepts, and facts.

Problem Solving

Problem solving is a thought process. Hayes (1978) defined a problem as
the "gap that separates us from the present state and goal state." Problems come in
many different forms and there is no single, clearly defined cognitive operation
called "problem solving." Rather problem solving involves a variety of cognitive
processes and the importance of any process varies from one problem to another

as given by Metcalfe & Wiebe (1987).

The topic of problem solving has been studied in several traditions in
Psychology. The Gestalt psychologists examined it many years ago, with
emphasis on holistic aspects like restructuring the problem and combining
elements in new ways. The behaviorist tradition studied problem solving from the

perspective of analyzing it into simple processes of learning responses to stimuli
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and achieving the solution incrementally. Finally, the computer-influenced

information-processing tradition has dominated recent research.

The entire problem situation may be subdivided into (a) understanding the
problem, and (b) solving the problem. Considering a problem as a sequence of
continually changing states from the start to the finish, there are several aspects to
understanding the problem. The initial situation (start state) of the problem must
be understood. Another important aspect of understanding the problem is defining
the goal state. Problem solving must be goal-directed, even though that goal may

not always be achieved.

The actual solution of the problem may be viewed as searching through the
"praoblem space” for a "solution path”, a path connecting the start state and the
goal state. Procedures used in solving problems may be either algorithms or
heuristics.

a.  Algorithms are strategies guaranteed to produce an answer to the problem.
Algorithms may not always be efficient, but they always work. They are
most useful for well-defined, highly structured problems.

b. Heuristics are rules of thumb that have been developed from experience in
solving problems. Heuristics involve using hunches, good guesses, practical

knowledge, and experience.

All problem solving necessarily begins with the recognition that a problem
exists. Problem solving, thus, consists of recognizing a problem and doing mental
work to achieve a goal. The Gestaltists customarily thought that problem solving
proceeded in a sequence of fixed stages. According to Wallas (1926), these stages

were:



Preparation. In the preparation stage of problem solving, the solver has
recognized that a problem exists, and some preliminary attempts have been
made to understand and solve the problem.

Incubation. If the preliminary attempts fail, the solver may then put the
problem aside for a while. At least on a conscious level, the thinker is no
longer working on the task. At some unconscious level, though, work
proceeds.

[llumination. [llumination is the famous flash of insight that ends the
unconscious work and brings the answer to the surface of consciousness.
Verification. The verification stage confirms the insight. Generaly, this
stage is the least complicated and usualy is nothing more than simply
checking to make sure that the insight worked.

Problem solving, like any other human activity, is constrained by the

nature of the system. Norman & Bobrow (1975) have outlined the major features

which affect problem solving:

Attention to environmental information is limited and selective.

Performance on a task is ajoint function of the quality of data available and
the allocation of processing resources. Both immediately available
environmental information and content held in short-term memory (STM)
constitute data. When task demands exceed this limit, performance is likely to
decline gradually.

Processing resources are required to maintain content in STM. Maintaining
content in STM and operating on that content compete for the limited
resources available.

Information is both entered into and retrieved from long-term memory (LTM),

which has unlimited capacity. Entering information into LTM requires



processing resources, and information in LTM is retrieved based on the
processing demand.
* The mgor processing steps in problem solving occur in an essentially seria

(rather than parallel) fashion.

These features place constraints on the manner in which children will
attempt to solve problems and suggests various ways in which difficulties can be
encountered. If the problem situation is information-rich, the child might be
unable to take in the necessary information or might select poor information on
which to base problem solving efforts. If solving a problem requires retrieval of

information from LTM, failure can occur simply because retrieval is not effective.

Memory and Problem solving

Solving a complex problem involves both retrieval of information from
LTM as well as processing and maintenance of current information in STM. Both
kinds of memory affect problem solving in important ways. It is important to
recognize that problem solving requires active memories (those in STM). An
individual might have stored the information in LTM, but nothing will be done
with that knowledge until it is activated (brought to STM). Problem solving
imposes requirements because the child must not only hold information in STM

but also operate on it.

Problem solving is also affected by what a child knows i.e. what he has
stored in LTM. In order to discuss problem solving in relation to LTM, it is useful
to distinguish between propositional knowledge and algorithmic knowledge

(Greeno, 1973), both components of semantic memory. Propositional knowledge
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refers to what people know about things. Algorithmic knowledge refers to rules or

procedures for doing things.

A child with increased knowledge can have multiple advantages in
problem solving. The more knowledgeable child might know a better way to
represent the problem information, have information which helps in identifying
critical problem features and in constructing solution plans. Increased knowledge
leads to more organized solution attempts, one consequence of which is a reduced
load on STM during problem solving. In effect, relevant factual knowledge can
change atask from one requiring an extended sequence of operations to one which

can be solved simply by retrieving the answer from LTM.

Concept Organization

Concept organization is the combination of concepts in different
relationships. Concept learning or discrimination learning is responding
selectively in the presence of multiple stimuli (Reese, 1976). Concept organization
is a problem solving activity that requires, in sequence: selective attention,

response generation, response execution and appropriate response to feedback.

Three types of concept organization tasks are Simple concept selection,
Concept formation, and Complex concept selection. Simple concept selection
tasks involve two dimensional stimuli and require the child to demonstrate a
preference for a hypothesis or identify instances of a predetermined concept
(Restle, 1962). Concept Formation tasks involve stimuli that can be grouped in a

variety of ways and require the child to select a specific relationship over other
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possible relationships (Bruner et al, 1966). Complex Concept Selection tasks
involve multidimensional stimuli.

Evidence from various clinical population in different cognitive-linguistic
domains

Research on childhood language disorders have reported that various
cognitive-linguistic processes such as attention, perception, memory, problem
solving are impaired in children with developmental disabilities such as ADHD,

autism, SLI, MR etc.

ATTENTION

Attention-deficit hyperactivity disorder (ADHD)

It has been discussed that children with ADHD have cognitive processing
difficulties, and it frequently co-occurs with LD. Douglas (1983) suggests that
these children have greatest difficulty in sustaining attention to a task. Usually, by
the first grade in school, children can be expected to sit and work for upto an hour.
The inability of children with ADHD to remain on task often results in
"behavioral disinhibition" and the seeking out of more engaging activities as
reported by Barkley (1990). This disinhibition appears as distractibility and
impulsivity. As a result, inattention and disinhibition combine to affect their

ability to remain on task.

Children with ADHD tend to be overactive, easily aroused and restless.
Such children also have difficulty in thinking before they act, and often do not
think about the consequences of their behavior. They often appear impetuous,

unthinking, and do not learn easily form their experiences. They invariably have
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difficulty in working toward a long-term goal. The majority of clinic-referred
children does poorly in school and typically underachieves relative to their
intellectual level, mainly because of their inattentiveness, restlessness and
impulsivity. Research by Douglas (1988) shows that, children with ADHD may
have a generalized self-regulatory deficit that influences the organization of
information processing, i.e. deficit in the role of attention while information is

being processed and the inhibition of inappropriate responding.

Autism spectrum disorders

Autism involves a basic impairment in social cognition. Abnormalities in
social behavior co-exist with aberrant attention and deficient language. In the
attentional domain, attention to people and socialy relevant stimuli is impaired.
Also children with Autism Spectrum Disorders (ASD) are characterized by
impairments in face recognition and decreased attention to faces. In addition to
this, poor cognitive shifting has been found in children with autism by Teunisse &

de Gelder(2001).

Mundy & Peter (1997) found that the social and communication
disturbance of autism is characterized by a syndrome-specific pattern of strengths
and weaknesses, rather than a pervasive lack of responsiveness to others. In
children with language, this pattern is manifest as relatively well-developed
phonological, syntactic, and semantic facilities, but impaired or deviant pragmatic
capacities. In preverbal children, communication for instrumental or attachment
functions may be observed, but joint attention, aswell as other morepurelyre-purely

socialy oriented bids are often lacking.
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Peculiar attentional behavior has been reported to be one of the
components of the social communication deficits in autism. Children with autism
show attentional preference to objects over people and a lack, of a drive to
communicate. Consistent with this, Swettenham et al, (1998) found that 20-
month-old infants with autistic features made significantly fewer attention shifts
than did their controls from person to person and between a person and an object.

These children spend more time looking at objects and less time looking at people.

But there have studies which contradict the finding that children with
autism have difficulties in shifting attention. Pascualvaca et al, (1998) investigated
these children's deficit in shifting focus. He found that children with autism could
focus on a particular stimulus and sustain this focus as indicated by their
performance on the digit cancellation task. Their performance on the card-sorting
task suggested problems in some aspects of shifting attention (i.e., disengaging
attention). The autism group performed as well as controls, however, they
required successive comparisons between stimuli. This implies that they could, in
fact, shift their attention continuously. In addition, they did not differ from
controls on the computerized matching task suggesting that they do not have a

general deficit in shifting attention.

Thus it is very important for a Speech-Language Pathologist to assess
these attentional deficits in children with autism. This would further help us in
framing appropriate goals for their intervention.

Specific language impair ment

Specific language impairment is a developmental language disorder in the

absence of neurological, sensori-motor, nonverba cognitive or social emotional
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deficits. Cantwell & Baker (1985) have reported that children with SLI are at
greatly increased risk for attentional activity problems. Another area in which
deficits have been explored is the rate of information processing and responding,

particularly in the auditory modality.

Tallal (1976) reported that children with SLI have difficulty processing
brief or rapidly presented auditory stimuli. Normal children were able to
discriminate two 75-msec tones separated by an interstimulus interval (1SI) as
short as 8msec, while individuals with SLI required an 1Sl exceeding 300msec to

perform the same discrimination at the same level of accuracy.

Hanson & Montgomery (2002) investigated the potential influences of
general processing capacity and sustained selective attention on the temporal
processing of children with specific language impairment (SLI) and age-matched
controls. Results showed that on the identification task, SLI children performed
more poorly than controls. Results were interpreted to suggest that these SLI
children did not evidence a basic temporal processing deficit. No group difference
was found in sustained selective auditory attention which shows that selective

attention does not mediate their poor temporal processing.

Mental Retardation

One of the most noticeable characteristics of retarded children is that
they are poor performers. Their mental and physical activities, at least those that
require attention and skill to carry out, are slower, less accurate, less consistent,
and less easily improved than those of their intellectual superiors. These

differences are those which indicate fundamental processing differences. In
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general, individuals with mild retardation exhibit equal or dightly greater ability
to sustain attention or orient when compared to their mental age matched peers
(Karrer, Nelson & Galbraith, 1979). However individuals with mental retardation
have difficulty in identifying and maintaining attention to relevant stimulus

dimensions.

MEMORY

Attention-deficit hyperactivity disorder (ADHD)

The nature of memory function in ADHD has been extensively researched
by investigators. Working memory (WM) has been hypothesized to be impaired in
children with ADHD. However, there are few studies reported on tests measuring
visuo-spatial WM (VSWM) in ADHD. Westerberg et al, (2004) used a VSWM
test was, which had not been used previously in ADHD research. The sensitivity
of the VSWM test and a Choice Reaction Time (CRT) test was evaluated in a
pilot study by comparing them to two commonly used tests in ADHD-research;
the Continuous Performance Test (CPT) and a Go/no-go test, in children with and
without ADHD. The groups differed significantly in performance on the VSWM
test and CRT but not on the CPT or on the Go/no-go test. Their results show that
the VSWM test is a sensitive measure of cognitive deficits in ADHD and it

supports the hypothesis that deficits in VSWM is a major component of ADHD.

Wu, Anderson & Castiello (2006) investigated working memory (WM) in
children with ADHD using a task switching paradigm with Stroop color-word
stimuli which required participants to switch from color-naming to word-reading.
Results indicated that children with ADHD had slower response times and less

accurate responses. Also, impairment in coping with higher task demands (i.e.,
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high WM load condition) was found. These results do not support the previously
documented association between ADHD and a primary deficit in WM for task
switching. However, children with ADHD do demonstrate a specific difficulty in
slowing down for a demanding task. The findings of this study suggest that earlier
proposals of under-arousal and poor state regulation in ADHD deserve renewed

attention.

Autism spectrum disorders

Memory has been characterized as the cardinal cognitive domain largely
responsible for the clinical manifestations of the disorder or as secondary to a
more generalized cognitive deficit that transcends memory, such as executive

dysfunction.

Williams, Goldstein & Minshew (2006) created a profile of the memory
function in children with autism. The resulting profile of memory abilities in the
children with autism was characterized by relatively poor memory for complex
visual and verba information and spatial working memory with relatively intact
associative learning ability, verbal working memory, and recognition memory.
They reported that spatiadl working memory discriminated most accurately

between the autism and normal control groups.

There are studies which report that children with autism have intact verbal
working memory. Verbal and spatiad working memory were examined by
Williams, Goldstein, Carpenter & Minshew (2005) in high-functioning children
with autism compared to age and cognitive-matched controls. No deficit was

found in verbal working memory in the individuals with autism using an N-back
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letter task. The distinction between the N-back task and others used previously to
infer a working memory deficit in autism is that this task does not involve a
complex cognitive demand. Deficits were found in spatial working memory.
Understanding the basis for the dissociation between intact verbal working
memory and impaired spatial working memory will provide valuable insights into

the neural basis of autism.

Inconsistency of findings has always been the hallmark in autism research.
This is due to the high degree of variability in the autism population, which may
be the result of developmental differences and differences in cognitive levels

among subject groups.

Specific language impair ment

The language impairment of many children with Specific Language
Impairment (SL1) is thought by some to be related in part to memory deficiency.
Experimental evidence reveals that children with SLI have deficits in a number of
major functions of verbal short-term memory. Weismer, Evans & Hesketh (1999)
investigated verbal working memory capacity in children with SLI. The results of
this study indicated that children with SLI evidenced significantly poorer word
recal than the norma controls. Distinct patterns of word-recall errors were
observed for the SLI and normal groups. Their performance on nonverbal

cognitive and language measures was also poorer compared to controls.

Mental retardation

Research shows that there is a clear-cut deficit in memory in children with

mental retardation. Wyatt & Conners (1998) compared students with and without
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mental retardation from three age groups on implicit and explicit memory tasks.
Consistent with previous research, students without mental retardation performed
better than those with mental retardation on the explicit memory task, but there
was no difference between groups on the implicit memory task. For both groups
implicit and explicit memory increased from age 6 to 8 to age 10 to 12, but did not
significantly increase to age 15 to 17. This shows that implicit memory appears to
be a relative strength for students with mental retardation and this may be useful

in training situations.

PROBLEM SOLVING

Attention-deficit hyperactivity disorder (ADHD)

Whalen & Henker (1991) have shown that in problem solving situations
where there is an uncertainty in response, children with ADHD respond in an
impulsive fashion. Such children perform less efficiently in social skills than
children who approach problem solving situations in a careful reflective manner.
Studies regarding the problem solving behavior of reflective and impulsive
children have indicated that these children utilize less mature strategies than
reflective children of the same age. In addition, longitudinal studies (e.g. Hogg,
Callias & Pellegrini, 1986) have demonstrated that impulsive children evidence a
delayed pattern of strategic development between the ages of 7 and 9, a pattern

seemingly unrelated to intellectua ability.

Autism spectrum disorders

Children with autism are fundamentally challenged in their ability to see

significance or implications within a situation, and to engage in flexible thinking.
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They have particular difficulty with the three combined processes that determine

success in thinking:

1. Input: Obtaining and organizing knowledge through sensory awareness and
perception to confirm what he knows (limited sense of self).

2. Control: thinking through a situation and making actions meaningful
(limited ability to evaluate significance).

3. Output: Strategies for using knowledge and solving problems, which
combine 'what | do' with 'what | know' (tendency to have rigidity of
thought resulting in poor generation, transference of understanding and

making connections).

Children with autism are often relatively skilled in areas such as visuo-
spatial tasks and seem to use rational thinking processes more effectively than
‘free flow' processes as reported by Bruner (1966). A child with autism may show
a remarkable logical ability in recognizing the behaviors of others through
interpreting this in terms of behavior that they have previously experienced. Yet
the same child may have considerable difficulty in predicting the future actions of
that person. Harris (1989) hypothesized that this lack of empathetic understanding

is due to a problem in juxtaposing the rational and free flow thought process.

Specific language impair ment

Children with specific language impairment (SL1) have been reported to
lag behind age peers in certain cognitive tasks, despite normal range non-verbal
intelligence test scores. Sturn (1999) investigated the use of language while
engaged in solving a complex spatial problem. It was hypothesized that these

delays could reflect some failure to employ language to direct and facilitate
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thought. The SLI group used less problem-solving speech and fewer modal
expressions than their age peers. The differences found were due to overall
reductions in the amount of speech rather than any specific failure to use language
as a tool of thought. For children in the control groups, greater use of private
speech was associated with greater cognitive efficiency; for children in the SLI
group the relationship was in the opposite direction, greater use of private speech
being associated with less cognitive efficiency. The findings of this study suggest

new directions for studies of cognitive deficits in children with SLI.

Therefore, from the above evidences from different clinical population it is
evident that the Speech-Language Pathologist should thoroughly assess the
cognitive linguistic abilities in these children, since the development of these

coghitive processes is very important for language acquisition.

L earning disabilities and cognitive-linguistic abilities

Learning disability is a term that refers to a heterogeneous group of
disorders manifested by significant difficulties in the acquisition and use of
listening, speaking, reading, writing, reasoning or mathematical abilities. These
disorders are intrinsic to the individual, presumed to be due to central nervous
system dysfunction and may occur across the life span. Problems in sdf-
regulatory behaviors, social perception and socia interaction may exist with
learning disabilities but do not by themselves constitute a learning disability.
Although learning disabilities may occur concomitantly with other handicapping
conditions (sensory impairment, mental retardation, serious emotional

disturbance) or with extrinsic influences such as cultural differences, insufficient
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or inappropriate instruction, they are not the result of these conditions or

influences (Hammill, 1993).

Over the past two decades, a great deal of research has been dedicated to
examining the cognitive processing problems of students with LD, with robust
findings indicating that verbal working memory and attention deficiencies provide
a primary explanation of their below-average reading performance. Research has
also focused on the information processing and problem solving difficulties that

these children experience in their everyday lives.

LEARNING DISABILITIESAND ATTENTION

In the field of learning disabilities, attention has been studied in two
different ways, and in each of these the term attention has been defined somewhat
differently. One line of research has been concerned with the possibility that LD is
caused by deficiencies in one or more of the components of attention. So, a large
number of studies have been conducted in which the performances of LD and

non-LD children are compared on various measures of selective attention.

The second line of research has focused on children with attention-deficit
hyperactivity disorder (ADHD). Research on ADHD is relevant to the study of
LDs because many children with LDs also have ADHD. However, in this area of
study, attention is not defined in terms of the components of attention; instead,
diagnostic criteria have been developed for use. It should be noted that the terms
ADHD and LD stem from different classification systems. ADHD is found in the
Diagnostic and Statistical Manual of Mental Disorders, 3" ed., whereas the term

LDs may be found in P.L. 94-142. LD is referred to in the DSM-II1-R as specific
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developmental disorders such as developmental arithmetic disorder and

developmental reading disorder, among others.

Role of attention deficits in LDs

During the late 1960s and early 1970s the study of attention shifted to
evaluation of physiologic changes (e.g., Dykman et a, 1971) and information
processes (Clements, 1966). Dykman and his associates (Dykman et al, 1971)
suggested that learning disabilities resulted from an organically based deficit in
attention. These deficits were attributed to neurologic immaturity and were
manifested as a developmental lag. Deficits in attention were found at the levels of
alertness, stimulus selection, and/or vigilance. It was concluded that attention and

physiologic deficits changed as a function of maturation and experience.

The exploration of attention deficits in LDs was motivated by the belief
that LDs was caused by deficiencies in attention (Ross, 1976). He suggested
learning disabilities as a developmental lag in selective attention. This issue was
investigated primarily in terms of performance on two types of attention tasks:

Selective attention tasks and sustained attention tasks.

Selective attention

Selective attention is the ability to maintain attention on a target stimulus
when distracters are present. Hagen (1967) incidental learning paradigm is used to
exemplify a selective attention task. In this methodology, a central stimulus (e.g.,
a picture of an animal) is presented together with an incidental or background
stimulus (e.g., a picture of a household object). The subject is told to pay attention

to the central stimulus. In a large number of studies, it has been typically found



that non-LD children retain more central items than do children with LD. On the
basis of these findings, it was concluded that children with LD were deficient in

selective attention.

Swanson & Obrzut (1985) investigated learning disabled readers' recall as
a function of distinctive encoding, hemispheric processing and selective attention.
They reported that orienting instructions influence ear asymmetry and the recall of
particular word features. The effects of orienting instructions were found to be
pronounced for nondisabled readers but not for learning disabled readers,
suggesting that the two ability groups differ in the formation of a memory trace. In
this study, higher selective attention scores were found for nondisabled than
learning disabled readers, thereby supporting the selective attention model (Obrzut

etal, 1981).

One of the difficulties in evaluating the role of selective attention in LDs
is that some of the studies are known to have included subjects with ADHD in
samples of children with LD. Then one could argue that the deficit in selective

attention may have been due to ADHD rather than the presence of LD.

To examine this issue, a few studies have segregated subjects into

homogeneous groups of LD subjects with and without ADHD. The findings from
these studies support the notion that children with LD are deficient in selective
attention. Tarnowski et al, (1986) found that children with LD showed deficient
selective attention performance relative to normal controls, whereas children with
ADHD and no LDs did not. Richards et al, (1990) obtained a similar result with a

letter - distraction task.
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While these studies suggest that children with LD are deficient in selective
attention, they do not tell us whether or not a selective attention deficit is
responsible for the learning problems. To do this, they have to establish that a
relationship exists between performance on selective attention tests and measures

of either the type of or severity of LDs. Thus far, no such data are available.

Sustained attention

Sustained attention means that one must attend for an extended period of
time. Mogt studies involving children use trial durations of at least 10 min. In this
task, subjects are instructed to monitor either visually or auditorily presented
individual letters or numbers and are required to respond when a certain target
stimulus is present. For example, they might be asked to press a button whenever
the letter "x" is preceded by the letter "a". In this task, many stimulus
presentations are used, but a few targets are presented. Thus, a subject must be
able to maintain attention for an extended period and withhold responding to

nontarget stimuli.

The consistent finding for those studies employing the continuous
performance task and that have segregated subjects into LD and ADHD groups
(Richards et al, 1990; Tarnowski et al, 1986) is that children with LD do not show
a deficit on this task. In contrast, children with ADHD tend to make more errors
of commission, i.e, make responses to nontarget stimuli as reported by various
authors like Richards et al, (1990), Chee et a, (1989). This pattern of behavior is
usualy interpreted as a reflection of impulsive behavior, which is one of the

characteristics of ADHD.
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Co-existence of LDs and ADHD

Estimates suggest that at least 30% of children with LD also have ADHD
(Lambert & Sandoval, 1980). The reformulation of the definition of LDs by the
National Conference on Learning Disabilities (1987) states that attention disorder
can be a cause of learning problems but it is not the cause of LDs. This suggests

that different characteristics of the learning difficulties are associated with ADHD.

Evidence indicates that different cognitive processing difficulties are
associated with LDs and ADHD. Felton & Wood (1989) have shown that rote
memory tends to pose problems for children with ADHD but not for children with
LD. In contrast, one segment of the LD population (children with reading
disahilities) tends to show deficits on rapid automatized naming (RAN) tasks
(Felton & Wood, 1989), whereas children with ADHD do as well as controls. In
RAN tasks, the speed at which pictures of objects, colors, or symbols can be

named is measured.

These differences in cognitive processing skills may have important
implications for the assessment and treatment of children with LDs and ADHD.
The children with LDs appear to have deficiencies in selective attention as well as
in RAN tasks. It may be relevant that selective attention tasks and RAN tasks
require relatively rapid responses. Thus, children with LDs may have difficulty
with situations that require such quick responses. To confirm this, comparisons
should be made between tasks that involve selective attention and those that do

not, so that relative importance of both processes could be assessed.



LEARNING DISABILITIES AND MEMORY

Research on children with LD on the initia stages of memory (i.e., the
sensory register) suggests that in most cases the sensory register functions
adequately. Learning disabled and normal children perform equally at the
encoding stage of word recognition as reported by Elbert (1984), but children with
LD need more time to carry out a memory search. There appear to be minimal
differences between LD and normal children in attention to visual and auditory
stimuli. In general, current research findings by Swanson (1983a, 1987) suggest
that in a large mgjority of children with LD, the attentional processes are adequate

for performance on many learning and memory tasks.

Short-term memory processing in some children with LD is aso
influenced by errors in phonological coding and poor access to phonological
codes, as in recaling similar and dissimilar-sounding names as shown by
Shankweiler et al, (1984), Siegel & Linder (1984). The results of a study by
Swanson et al. (1989) indicate that working memory in LD readers is inferior to

that of normal readers.

Research on long-term memory problems in children with LD suggests
that these children experience difficulties in both storage and retrieval. A fairly
consistent finding is that children with LD are less proficient in using rehearsal
strategies. Bauer (1979) analyzed the ability of children with LD to learn a list of
words over a series of trials and found little evidence of a primacy effect (i.e.,
improved recall of items at the beginning of the list). The primacy effect is
thought to be a good indicator of more rehearsal of those items at the beginning of

the list and less interference (Swanson & Cooney, 1991). Other researchers like
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Wong (1982) have found that although children with LD choose less efficient
strategies to store information, they also seem less rigorous in using retrieval cues.
Swanson (1986) reported that long-term memory for tasks that require semantic

processing seems especialy difficult for some children with LD.

Torgesen (1988) investigated the performance of children with learning
disabilities on memory span tasks. Based on the experimental analyses, he
suggests that the deficits in performance on memory tasks result from inefficiency
in coding, or representing the phonological aspects of language. His findings
indicate that children in the LD group showed substantial, and very stable,
performance impairments on any task that requires short-term retention of
sequences of familiar verbal information, whether presented visualy or aurally. In
contrast, they did not show impairments on tasks requiring the immediate recall of
abstract (unfamiliar) visual information on tasks that allow semantic encoding of

items or on recognition memory tasks.

Problems of immediate and short-term memory are common among
children with learning disorders (Pennington, 1991). Swanson & Cooney (1991),
conclude that short-term memory problems in children with LD are associated
with the way in which information is strategically processed and the way in which

information is mentally represented.

Swanson, Ashbaker & Lee (1996) investigated learning-disabled readers
working memory as a function of processing demands and whether limitations in
the enhancement of learning-disabled readers working memory performance are
attributable to process or storage functions. The results indicated that learning-

disabled readers' working memory performance was comparable on visual-spatial
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measures, but inferior to age-matched children on verbal working memory
measures. This indicates that learning-disabled readers are inferior on both verbal
and visual-spatial working memory measures when compared to age-matched

children.

McNamara & Wong (2003) examined how students with LD process
everyday information and whether the processing difficulties experienced by
students with LD can be alleviated with the use of cues. The study compared
students with and without LD on their recall of academic information and
information encountered in the student's everyday lives. The results indicated that
students with LD performed poorly on both the academic recall tasks and the
everyday recall tasks. Given these results, working memory processing problems
may manifest in tasks that are not reading based. Specifically, recall performance
difficulties occurred in tasks that included the processing of academic, episodic,
procedural, and common object information. Although these tasks are quite
different in nature, it is hypothesized that a common functional mechanism

underlies the performance difficulties of students with LD.

Several recent studies have shown that differences between less skilled
readers and skilled readers on measures of cognitive function are related to
limitations in working memory (WM) (e.g., Swanson, 2003). Some studies (e.g.,
Stanovich & Siegel, 1994) have suggested that limitations of WM in children with
reading disabilities (RD) are primarily attributed to an isolated storage system that
holds and maintains phonological codes. Other studies (e.g., Swanson, 1993) have
suggested that difficulties in executive processing also contribute to poor WM

performance in children with RD beyond their deficits in phonological processing.
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Thus, some differences in storage and executive processing emerged between

skilled and less skilled readers that were not specific to reading.

Therefore, future research must focus on the interaction between the
executive and phonological systems during the act of reading across a broad age
gpan to disentangle the alternative interpretations. The factors that contribute to
comprehension-only deficits relative to skilled readers emerge only at the
executive processing level. These results provide support for the assumption that
comprehension and recognition deficits reflect deficits from separate memory

systems (Swanson, Howard & Saez, 2006).

LEARNING DISABILITIES AND PROBLEM SOLVING

Studies of the problem solving and concept organization skills of children
with learning disabilities are organized according to the three types of cognitive
organization tasks. Complex concept selection; Concept formation; and Simple
concept selection and the implications for the levels of information processing
(e.g., selective attention, response generation, and feedback) are discussed below.

Complex concept selection

Freibergs & Douglass (1969) studied concept shift learning children with
LD and children without learning problems. Children in both the groups ranged
from 6 to 12 years. The authors found that when the children were presented with
the concept identification problems, significantly more children in the normal
group reached criterion than in the LD group. Also, children with LD performed
poorer than normal children under the partial reinforcement condition. These

results were interpreted as suggesting that with continuous reinforcement, the
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child's orienting response to the task was reinforced, resulting in better and more

sustained attention.

Hypothesis-Testing Task

Parrill-Burnstein & Baker-Ward (1979) used the hypothesis testing task
with children with and without learning disabilities. They found that children with
learning disabilities solved significantly fewer problems than those in the
comparison group. A significant age effect was also obtained. Children in the first
grade solved significantly fewer problems than those in the fifth grade. These
developmental findings were similar to those obtained with children without

learning problems as studied by Gholson et al, (1972).

Children with learning disabilities tested significantly fewer hypotheses
and were less consistent following feedback than were children without learning
problems. This type of responding was similar to that observed with younger
children without learning problems and was interpreted as reflecting basic
problems in selective attention. When children with learning disabilities tested
hypotheses, their responses were not always consistent with feedback. Thus,
children with learning disabilities solved fewer problems than those without

learning problems.

Concept Formation

To evaluate concept formation in children with learning disabilities,
Parrill-Burnstein (1978b) used a card-sorting task, and the responses of children
with learning disabilities were compared to those without learning problems.

Parrill-Burnstein found no group differences in performance when the children
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were asked to group the items spontaneously. Consistent with other researchers
(Annett, 1959), the number of categories formed decreased with age, and the
number of items within each category increased as age increased. When the
children were told there were five main categories or groups, some children
improved significantly in the number of correct categories formed, while others
did not.
Smple Concept Selection

Parrill-Burnstein & Baker-Ward (1979) investigated the responses of
children with and without learning disabilities to a complex visual theme and to
distracter items. The stimulus was a picture of a group activity (e.g., a birthday
party), with separate items positioned in the four corners (e.g., bottle, shoe, comb,
etc.). The distracters for this task were placed on the periphery but could be
considered part of the stimulus by the subjects. The task was to tell a story about

the picture.

Children in both the groups did not differ when total words and syntax
were considered. Significant differences as a function of content, the ability to
abstract about the theme, and integration of the distracters were obtained. With
respect to the peripheral items, children with LD mentioned these items
significantly less frequently than normal children. Children with LD labeled or

enumerated the objects, while normal children integrated them into their story.

Thus, differences in the selective attention and integration of cues were
obtained when the responses of children with and without learning disabilities
were compared. Differences in the performance of children with learning

disabilities and in the presence and placement of distracter items were significant.
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Research on children with LD has traditionally focused on their
perceptual, language, cognitive, and academic functioning, and there are very few
studies on their behavior, social functioning, and family backgrounds. Now,
however, research evidence has accumulated suggesting that children with LD
show more behavioral problems, and display less social competence. With regard
to this, Toro et al, (1990) compared children with and without LD on social
problem-solving skill, school behavior and competence, and family background.
The results indicated that the children with LD were able to generate fewer
alternatives for solving social problem situations, showed less tolerance for
frustration and less adaptive assertiveness, and had more overall classroom
behavior problems and less personal and social competence in a variety of areas as

rated by teachers.

The results of the above studies illustrate the different cognitive-linguistic
processing deficits in children with LD and highlight the role of the Speech
Language Pathologist in assessing the intact and deficit information processing
abilities in children with LD, and based on these deficits to formulate an

appropriate plan for remediation of these deficits.

Assessment of Cognitive-Linguistic Skills in Children

Cognitive-linguistic skills in children have not been widely explored in the
Indian context. In the Western context many tests have been developed by various

authors. Given below are some of the exemplary tests, protocols and scales.



grade, and primary 2 for students in grades 2 and 3. The primary batteries consist
of four subtests which are oral vocabulary, relational concepts, multimental and
guantitative concepts.
The Kaufman Assessment Battery for Children (K-ABC) (Kaufman &
Kaufman, 1983a, 1983b)

The K-ABC was designed for assessing children aged 2 1/, to 12 1/, years.
This test consists mostly of nonverbal items like pictorial diagrams that require
children to perform avariety of information- processing of tasks.

Cognitive Linguistic Improvement Program (CLIP) (Ross-Swain, 1992)

CLIP contains cognitive linguistic tasks that are used to quantify
information processing deficits in clients following head trauma. CLIP provides
the diverse tasks needed to improve memory skills, orientation, organizational
abilities and to strengthen and improve skills, orientation, organizational abilities
and to strengthen and improve skills of abstraction, judgment, reasoning and

processing.

Cognitive Linguistic Assessment Protocol for Children (CLAP-C) (Anuroopa,
2006)

This protocol is the most recent addition to the research on cognitive-
linguistic abilities in children. It contains a hierarchy of subtests which assesses
the various cognitive-linguistic areas such as attention, memory and problem

solving in children between the ages of 4 and 8 years.

Most of these tests listed above focus on one or a few of the cognitive
linguistic domains. Also, the normals of these tests are restricted to the western
population. Cognitive-linguistic skills in children have not been widely explored

in the Indian context. Very few tests such as CLAP-C by Anuroopa (2006) are
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available to test the cognitive-linguistic skills in Indian children. In particular,
there is a lack of studies on the cognitive-linguistic skills in the disordered
population in Indian context. There have been no studies of cognitive-linguistic
skills in the disordered population in Indian context. There have been no studies of
cognitive-linguistic impairment in children with LD. Considering these factors,
the present study aimed to develop an assessment protocol to assess the cognitive-

linguistic domains in which children with LD are likely to be deficient.
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METHOD

Aims of the study

. To study the developmental pattern of the cognitive-linguistic skills in
normally developing Kannada speaking children.

. To develop an assessment protocol for the cognitive-linguistic skills in
children with Learning Disabilities.

. To study the cognitive-linguistic skills of children with Learning
Disabilities, thereby identifying the areas/ domains in which these children
are likely to be deficient.

M aterial

As this study aimed to construct a Cognitive-Linguistic Assessment
Protocol for children with Learning Disabilities in the age range of 8 to 14 years,

the review constituted a vital part and the first step of this study.

Item pooling

A review about the different Western and Indian tests/tools/protocols/
checklists used for the assessment of cognitive-linguistic skills, journal articles
and web-based search was employed. Thus, al the items pooled from the
literature were classified under three different domains - Attention/

Discrimination, Memory and Problem solving, for the present study.

Subjects

The subjects were divided into two groups - Group | and Group I1.

Group | - Normal group - consisted of 60 normal, school-going children in the

age range of 8 - 14 years.



Criteria for selection of normal group

e Children with normal speech and language development.

e Children with normal hearing abilities and normal visual acuity.

» All the children were able to speak, read and write Kannada.

» All the children had Kannada as their mother tongue and were studying in an

English medium school.

Group II- Clinical group - consisted of 24 children with learning disabilities in
the age range of 8 - 14 years.
Criteria for selection of Clinical group

» The children with normal speech and language skills.

» Children with normal hearing abilities and normal visua acuity.

» All the children were able to speak, read and write Kannada.

» All the children had Kannada as their mother tongue and were studying in an
English medium school.

 The subjects who were identified and diagnosed as LD, as seen by a
multidisciplinary team.

» The duration of therapy attended by the subjects of Group Il did not exceed six

months.

Screening

The subjects of both Group | and Group Il were screened for their speech,
language and hearing abilities. Linguistic Profile Test (LPT) was used to screen

the linguistic abilities of the subjects.

The subjects of both the groups were maiched in terms of their
chronological age. Teacher's opinion regarding each child's scholastic
performance was also considered. Subjects were sub grouped as given in the

tables below:



Table 1. Demographic data of the Normal group (Group |)

S.No. | Age(Inyears) No. of Males No. of Females
1 8- 9 5 5
2 9- 10 5 5
3 10- 11 5 5
4 11-12 5 5
5 12-13 5 5
6 13- 14 5 5
Total no. of subjects 30 30

Table 2. Demographic data of the Clinical group (Group 11)

9S.No. | Age(Inyears) No. of Males No. of Females
1 8- 9 3 1
2 9- 10 3 1
3 10- 11 3 1
4 11-12 2 2
5 12-13 2 2
6 13- 14 3 1
Total no. of subjects 16 8

Procedure

The procedure of this study included five phases:

Phase |: Development of the protocol.
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This phase included developing the protocol, and the cognitive processes

employed most often in linguistic communication tasks were considered. This was

done based on the nature of cognitive-communicative tasks used by authors

previoudly in studying the cognitive-linguistic domains in various populations and

selecting those which were suitable for the children with learning disability of the

above mentioned age group.

The different cognitive-linguistic domains which were assessed in children

with Learning Disabilities were: (a) Attention, Discrimination and Perception

(b) Memory (c) Problem solving
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Each domain was assessed using different tasks as follows:

e Attention, Discrimination and Perception included Digit Count Test, Sound
Count Test, and Auditory Word Discrimination in Auditory mode, Odd One
Out Test, Letter Cancellation and Visual Word Discrimination in the Visual
mode.

* Memory included Digit Forward Span, Word Recall, and Digit Backward
Span in Auditory mode, Alternate Sequence Task, Picture Counting Task, and
Story Sequencing in the Visual mode.

* Problem solving included tasks such as Predicting the Cause, Predicting the
Outcome, Compare and Contrast in Auditory mode, Association Task,
Overlapping Test and Mazes in the Visual mode.

The above mentioned tasks were adapted from the unpublished
dissertation 'Development of Cognitive Linguistic Assessment Protocol for
Children CLAP-C by Anuroopa (2006). The set of items of a task in each domain
was arranged in a hierarchy from simple to complex, from first to the fifth level.
These hierarchies were structured based on the opinion of the Clinica

Psychologist and the required modifications were done in order to suit the

population and age under consideration, of this study.

Phasell: Pilot Study

Following the development of the protocol, a pilot study was carried out
in which the protocol was administered on 12 norma Kannada speaking children
in the age range of 8 - 14 years (Two in each age group). Equal number of males

and females were selected for the pilot study.
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DOMAIN |

ATTENTION/DISCRIMINATION

In this domain, two types of attention processes were evauated, i.e.
sective atention and sustained attention, in both the auditory and visud
modalities. The cognitive process of discrimination is contingent on attention and

therefore it was consdered in the same domain.

AUDITORY MODE

Digit Count Test

In this task, the child was instructed to listen to a set of digits presented
auditorily and had to count mentaly how many times the target digit was read out
in the list. The number of units in each level was arranged in such a way that the
complexity of the task increased from level | to level V. A score of " 1" was given
for every correct response and every wrong response was given a score of "0".

Thistask evauated the sustained attention.

Sound Count Test

Here, the child was indructed to listen to a set of phonemes presented
auditorily and had to count mentally how many times the target phoneme was read .
out in the list. The number of units in each level was arranged in such a way that
the complexity of the task increased from leve | to level V, as in the Digit Count
Test. A score of "2" was given for every correct response and every wrong

response was given ascore of "0". Thistask also evaluated the
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Auditory Word Discrimination

This task evduated the auditory discrimination skills, based on the
auditory stimulus presented, i.e. trisyllabic words. A par of smilar-sounding
words were presented auditorily by the examiner and the child had to respond by
saying whether the words were the same or different. A score of " 1" was given for

every correct response and every wrong response was given a score of "0".

VISUAL MODE

Odd OneOut Test

In this task, the child had to scan through avisua array of the stimulus and
point to the odd/different stimulus among the set of 4 to 6 pictures. This task of
sdlecting the odd picture required sustained attention. The complexity of the
gimulus increased from leve | to V, with the last level requiring complex concept
organization. A score of " 1" was given for every correct response and every

wrong response was given ascore of "0".

Letter Cancellation

In a ample letter cancellation task, a specified letter gppeared repeatedly
within a random matrix and this requires sustained attention in scanning the page
and marking each ingtance of the letter. The higher levels included contingent
letter cancellation and this task required the fulfillment of contingency before
cancellation of the letter. This task evaluated the selective attention. Further as the

test level progressed, color was added as a distracter in the contingency-letter



cancellation task. A score of "2" was given for every correct response and every

wrong response was given a score of "0".

Visual Word Discrimination

This task was included to evaluate the visual discrimination skills for the
visually presented trisyllabic word pairs. A pair of similar-looking words were
presented by the examiner and the child had to respond by saying whether the
words were the same or different. Discrimination deals with the ability to
differentiate between stimuli. Attention plays an important role in discrimination.
Hence tasks involving discrimination are often employed in testing attentional
skills. A score of "I" was given for every correct response and every wrong

response was given a score of "0".

DOMAIN I

MEMORY

Memory involves the ability to store, recall and process information. The

different subtests which were used to assess memory are given below:

AUDITORY MODE

Digit Forward Span

Digit span is a common measure of short-term memory, i.e. the number of
digits a person can absorb and recall in serial order after hearing or seeing them.
Here, the child has to remember a small amount of information for a relatively
short time, and the order of recall is important. In this subtest, the children had to

repeat the set of digits presented auditorily by the examiner. The levels were



arranged in an increasing order of complexity, such that the first level consisted of
five digits and the last level had nine digits. A score of " 1" was given if the seria

order of recall was correct and a score of "0" was given if the order was incorrect.

Word Recall

This task required the child to recall and repeat al the words presented by
the examiner. This subtest also involved the same hierarchical arrangement as
mentioned above i.e. the number of words in the first level was five and increased
till the lagt level, which had nine words. A score of "2" was given if al the words
in that level were repeated and a score of " 1" was given if 50% of the words were

repeated and " 0" was given if the number of words repeated was less than 50%.

Digit Backward Span

In this subtest, the children had to repeat the backward sequence of the
digit sequence presented auditorily by the examiner. The levels were arranged in
an increasing order of complexity, such that the first level consisted of four digits
and the last level had seven digits. A score of " 1" was given if the backward order
of recall was correct and a score of "0" was given if the order was wrong. This

task is a very good measure of short-term memory span.

VISUAL MODE

Alternate Sequence Task

A sequence or a pattern of items was presented to the child with a blank,
and the child was asked to fill in the blank, based on the four choices given below.

This subtest also included the child's attentional skills in addition to memory, to
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fill the gaps, since the child had to fill in the gap based on the shape, number,
color or pattern of repetition. Every correct choice made was given a score of
"1/2" and every wrong choice was given a score of "0". There were atotal of 10

items and thus the maximum score in this task was " 5".

Picture Counting Task

In this task, a set of pictures were visually presented and the child had to
recal al the pictures presented after the stimulus was removed from the visua
field, by the examiner. The number of items recalled by the child gives us
information about the visual memory span of the child. As children differ in the
modality of learning, i.e. visual or auditory, this task helps the clinician to identify
the dominant modality of learning. This subtest also involved a hierarchical
arrangement as mentioned above i.e. the number of pictures in the first level was
five and increased till the last level which had nine pictures. A score of "2" was
given if adl the pictures in that level were recalled and a score of " 1" was given if
50% of the pictures were recaled and "0" was given if the number of pictures

recalled was less than 50%.

Story Sequencing

This subtest required the child to arrange the story cards in the correct
sequence as per the story. Five commonly known stories were selected in the
increasing order of complexity and the children were asked to arrange the cards as
per the story sequence. The story was not narrated if it was unknown, and the
children had to infer the sequence on their on. This also evaluates the child's

problem solving abilities such as reasoning, inference and creative thinking in
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addition to evauating the short-term memory. A score of " 3" was given if dl the
cards were arranged correctly and a score of "2" was given if 50% of the cards
were arranged correctly and " 1" if less than 50%. No points if the theme of the

gory was incorrect.

DOMAIN 11

PROBLEM SOLVING

In this domain, the different problem solving abilities of the children such
as hypothesistesting, reasoning, crestive thinking, concept organization were
tested. These skills are dso contingent upon the other cognitive processes such as

attention and memory.

Predictingthe Cause

Problem solving involves understanding the problem, generating possible
solutions, overcoming possible obstacles, and evauating alternatives. This task
involved the child to reason, and predict the cause for a hypothetica Stuation
given by the clinician.

For eg. "All your plants have dried up, why?" and the possible answer could be "

did not water the plants" or "Dueto intense sunlight".

Thus, a score of "2" was awarded if the cause was stated clearly and is
possible. " 1" point if the cause was correct but not explained clearly and " 0" if the
answer was irrdlevant. This subtest included atotal of ten questions arranged in a

hypothetica order from simple to the most complex situation.
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Predicting the Outcome

This task required the child to reason out and explain the possible

outcomes of a hypothetical situation given by the clinician.
For eg. "What will you do if you get locked up in a room?' and the possible
answers could be "l will cry out for help” or "1 will try to get out through

the window".

Thus, a score of "2" was awarded if the outcome was stated clearly and is
possible. "1" point if the outcome was correct but not explained clearly and " 0" if
the answer was irrdlevant. This subtest included a total of ten questions arranged

in ahypothetical order from smple to the most complex situation.

Compareand Contrast

This subtest required the child to compare and contrast between a pair of
items presented i.e. they had to explain the smilarities and differences, by at least
two festures.

For eg. "Cat and rat".

This task involves the child's critical or logical thinking, which is the
ability to bresk an idea into parts and andyze them. Thus, a score of "2" was
awarded if the items were compared and contrasted by two features, " 1" point was
given if the items were compared and contrasted by one feature and "0" if the
answer was irrelevant. This subtest included atotal often word pairs arranged in a

hypothetical order from smple to the most complex.



58

VISUAL MODE
Association Task

In this subtest, the child had to scan through the picture array and explain
how the pictures were associated or had to name the category to which al the
pictures of the array belonged. This task involves the child's concept organization,
critical and logical thinking and reasoning for reaching the solution. The
complexity of the task was increased further by increasing the complexity of
association in the higher levels. A score of "1" was given for every correct

response and every incorrect response was given a score of "0".

Overlapping Test

Here, the child had to look at a picture in which different items overlap
and the child had to solve the overlap and had to name the items or pictures
depicted in the picture. This task also consisted of five levels arranged in a
hierarchy. Each item named was given a score of " 1" . Totally there are 30 items
including all the levels of this task and hence the maximum score is "30" for this

task.

Mazes

This task required the child to solve the maze and reach the place of
destination showed by the experimenter. The mazes were arranged in an
increasing order of complexity from simple to complex. A score of " 1" was given
for every correctly solved maze and a score of "0" was given if the maze could not

be solved.
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Colored pictures were used for the various tasks during data collection.

The black and white version of these picturesis attached in Appendix 11.

Phase 111: Revison of the protocol.

After the different domains were assessed, suitable modifications were

meade in order to suit the population under consideration.

Phase IV: Adminigtration of the find protocol on norma children.

The protocol after al the required modifications were made, was
administered on the children of Group 1. The subjects were selected from schools
in Mysore, which had English as the medium of instruction. All the children had
Kannada as their mother tongue. They were seated comfortably and were tested in
a room with minimum external noise. The testing was carried out in one session,
and the time taken was 45 minutes to one hour to administer the whole protocol.

The children's responses were scored.

Phase V: Adminigration of the protocol on children with Learning Disabilities.
In the find phase, the protocol was administered on the children of Group
I, after suitable modifications were made in order to suit the population under

consideration.

ANALYSS

The scores obtained after administering the protocol were totaled for each
of the subjects of both the groups, in each domain, across al the age groups.
Qualitative and quantitative analysis was done. Comparison was made between

the children with LD and the norma population in different domains. The



domains in which the children with LD had deficits were highlighted and the
potentid parameters which differentiated norma versus LD population were also
highlighted. The mean scores of the children of both the groups, across the age
groups were compared and tabulated. In addition, the pattern of development of
the cognitive-linguistic skills of norma children across different age groups was
graphicaly represented. The performance of the normd vs. clinica groups in

different domains for each age group was also graphicaly represented.
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RESULTSAND DISCUSS ON

The am of the present dudy was to develop a cognitive-linguistic
assessment protocol for children with learning disabilities and to study the deficit
areas/domains in children with learning disabilities. The protocol was developed
considering the Cognitive Linguistic Assessment Protocol for Children (CLAP-C)
by Anuroopa (2006) as the base, with suitable modifications in order to suit the
population and age under consideration, of this study. This protocol was then
administered on normd children in the age range of 8 - 14 years to sudy the
pattern of cognitive-linguistic abilities in these children. Usng the obtained
norms, the performance of children with LD on the cognitive-linguistic domains

were studied and compared across age groups.

The data obtained was tabulated appropriately and was subjected to
quditative and quantitative analysis. At the outset, a descriptive analysis of the
performance of al the subjects on each task in dl the domains was done. The
tasks in each domain were arranged in an increasing order of difficulty such that

with every presentation the complexity of the task increased.

To andyze the levels suitable for a particular age group, 50% criteria was
followed in order to pass a particular level in each task for the norma group. In
view of that, the performance of children with learning disabilities was compared
to that of the normd children on each task in each domain and the developmental

pattern was obtained.
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It is clear from the above greph that dl the six groups were able to
satisfactorily perform the first four levels of the Digit Count Test i.e. DCT 1, DCT
2, DCT 3 and DCT 4. However, there is a difference observed across different age
groups at the most complex leve of thistest (DCT 5). Only the subjects of 13-14
years age group could meet 100% criteria on this task. But the subjects of dl the
age groups met the criteria set snce more than 50% of them could perform the

task.

2. Sound Count Test (SCT)
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Graph 2: Performance of norma children on the Sound Count Test.

It is evident from the above graph that children from dl the six groups
were able to accomplish al the five levels of the Sound Count Test, except the
first group (8-9 years), wherein a few subjects did perform on SCT 5 but did not
meet the 50% criteria. All the subjects greater than 8-9 years age group met 100%
criteria for al the levels. This suggests that the attentional abilities of children are

well developed by 9-10 years of age.



3. Auditory Word Discrimination (AWD):
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Graph 3: Performance of normal children on the Auditory Word Discrimination
test.

In thistask ten trisyllabic word pairs were used to assess the auditory word
discrimination. The words were hierarchically arranged in the increasing order of
complexity. It can be seen from this graph that the older children were able to
discriminate all the word pairs i.e. above 11-12 years of age. The children of 12-
13 years and 13-14 years age group met 100% criteriaon AWD-10. In contrast, in
the younger subjects (8-9 years), there was deterioration in the number of subjects
performing at the higher levels. The performance of these children on AWD-10

did not meet the 50% required criteria.



1. VISUAL MODE

1. Odd One Out Test (OOT)
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Graph 4. Performance of norma children on the Odd One Out Test.

It is clear from the graph that the first two levels (OOT 1, OOT 2) of the
task were attained by al the six age groups. However, a drop in the number of
subjects performing in the higher tasks was observed as the levels advanced from
Il to V. It can be seen from the graph that the third level (OOT 3) could not be
performed by 89 year old children. The subjects of 13-14 years age group could
meet 100% criteria till OOT 4. The last two levels (OOT 4, OOT 5) could be

performed by children of the 11-12 years and older age group, and not by the first

three (younger) age groups.



2. Letter Cancellation (LC)
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Graph 5: Performance of normal children on the Letter Cancellation task.

It is evident from the graph that al the six groups met the criteria for the
first four levels. The last level (LC 5) could not be performed by the 89 year old
children. A few subjects did attempt to perform on this level but did not meet the
required criteria. All the other five age groups could perform on the last level. All

children above the 9-10 years age group met 100% criteria for the last level LC 5.

2. Visual Word Discrimination (VWD)
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Graph 6: Performance of normal children on the Visual Word Discrimination



67

In this task ten trisyllabic word pairs were used to assess the visual word
discrimination abilities of children. It can be seen from this graph that the older
children were able to discriminate all the word pairs. Only the last level (VWD

10) could not be performed by 8-9 year olds.

Thus it was found that as the density of the tasks increased the
performance came down. This can be attributed to the greater selective or
sustained attention span required for the higher levels. And thus as the age
increases the attention span of the children also increases, and by about 10 years
the attention/discrimination is fully developed as is evident from the results shown

in the graph.

These results are also in agreement with a number of theories proposed to
describe the development of attention (Pick, 1975). According to Pick (1975) and
Neisser (1976), the processing of global characteristics to more specific attributes
occurs with growth and development. Thus in summary, the attentional skills
develop as a function of age and thus it is very important for a Speech Language

Pathologist to be aware of these developmental trends.

Wright & Vlietstra (1975) summarized the development of attention
within the context of their search-exploration theory wherein they report that
between 5 and 7 years of age, children scan a visual array more systematically,
though scanning is dill erratic. Around 8 years of age, children can direct
attention toward a recognized goal. Older children, 10 to 14 years, increase
instrumental or instructional learning and recall more central or task-relevant

information. This is concordant with the present study wherein it was found that



the attention abilities of children above 10-11 years was superior to the younger

children.

II. MEMORY

The peformance of the normd subjects from al the sx age groups
across dl the five levels of the different tasks used to assess memory was
compared and is graphicdly represented below:

|. AUDITORY MODE
1. Digit Forward Span (DFS)
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Graph 7: Performance of normd children on the Digit Forward Span.

It is clear from the graph that the subjects from all the six groups were able
to attain the first two levels of the task. However, as the levels advanced the
performance declined from leve IIl to levd V. Only children from 89 years
group were unable to attain leve 1Il. In contrast only 13-14 year old children
could pass the 50% criteriafor the last level. The younger children could not reach

levels IV and V thus indicating that the number of items recalled improves as the

age increases.
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On Digit Backward Recall test, the overal performance to recall the digits
in the reverse sequence was poorer. The subjects were able to recdl digits in
backward order only in the firg two levels (DBR 1, DBR 2). The third level was
achieved only by the older children. None of the groups were able to achieve the
last two levels (DBR 4, DBR 5), dthough a few subjects from 13-14 age group
did peform on DBR 4 and DBR 5, they did not meet the criteria. It can be
suggested from these results that the Digit Backward Recdl entails higher

cognitive skills which improves as the age advances.

H. VISUAL MODE

1. Alternate Sequence Task (AST)
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Graph 10: Performance of norma children on the Alternate Sequence Task.

The graph above shows the developmentd trend and it can be seen that all
the children were able to accomplish the first four levels. There is a difference
observed across different age groups at the fourth leve of this test (AST 4).
Further, as the complexity increased, only the 13-14 year old subjects were able to

meet the 50% criteriaon the last level AST 5.



2. Picture Counting Task (PCT)
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Graph 11: Performance of norma children on the Picture Counting Task.

The results of the Picture Counting Task reved that as the age increased
there was an enhancement in the ability to recal the pictures. In addition, it was
adso found from the results that there is not much of a difference in the
performance of the different groups till the fourth level. The last leve (PCT 5)
was achieved by dl the age groups except 89 year olds. The older children show
better recall which might be due to better semantic associations made as a

function of language development.

3. Story Sequencing (SS)
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SS83

Levels

Graph 12: Performance of normal children on the Story Sequencing Task.
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The graph above indicates that the ability to retain the story and to arrange
the sequence improves as the child grows older. The performance of the younger
children worsened as the length of the story increased. Subjects from the 89 year
old age group could perform upto the third (SS 3) level. The lagt levd was

achieved by children in the age group of 10-11 years and above.

Based on these above results it can be suggested that an increase in
chronologicad age is accompanied by a systematic increase in memory span.
Another finding from this study is that the digit span improved with an increment
in age. The number of items recalled by children improved from 6 to 9 units as a
function of age with minimum units recalled being 6 units by 89 year olds and 9
units by 13-14 year olds. Thisis in concurrence with Miller's (1956) study which
reported that the average score for a4 year old is about 4 items, whereas for a 9

year old it is 6 items and 7 or higher items for children above 12 years.

It has been edtablished by researchers that there appears to be a
developmental pattern in the rehearsa strategies used by children. It was seen in
the present sudy that the younger children were able to recal only 6 units and the
recal span deteriorated with an incresse in the number of units. It was aso
noticed that as the age increased, the children performed better. Ornstein, Naus &
Liberty (1975) have established that as children grow older, there appearsto be an
enhancement in the recall strategies used by them. The younger subjects tend to
recdl the item presented recently (Primacy effect) and the older subjects tend to
use cumulative rehearsal drategies such as subvocad rehearsal, chunking,
mnemonics etc. which in turn results in integrated units and a better recall. This

could be a possible explanation for the better performance of older children in
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recdling larger items in the present study. Also in the lower levels of picture and
word recal tasks the children recdled al the items which were arranged
categorically. This might have aided in easier recdl due to the dense connections

between words of a particular category.

The reaults dso highlight the interrelationship between attention and
memory. The higher level tasks involve the role of attention to recal the longer
strings of digits or words and thus the development of attention also paralels the
development of memory. Hence, the cognitive skills are interdependent on one

another.

Therefore, in the present sudy it was found that as the number of items
increased, the younger child's recall pan reduced suggesting that the longer string
of words or digits are recdled only a higher ages. Based on this it can be
suggested that the recal of complex sentences involves the increased storage and
quicker retrieva abilities. Thus it can be suggested that memory plays an
important role in language development and thus improving the cognitive abilities

would further enhance language development.

PROBLEM SOLVING

The performance of the norma subjects from al the six age groups in the

different tasks used to assess problem solving is graphically represented below.
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I. AUDITORY MODE
1. Predicting Cause (PC)
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Graph 13: Performance of normd children on the task of Predicting Cause.

Predicting the cause involved the child to think logicaly and cregtively so
as to give an appropriate cause for a situation given by the clinician. Not al the
items were achieved by dl the age groups. The higher level situations were
difficult for the younger group to predict. Till the seventh level (PC 7) dl the age
groups were able to predict the cause and &fter this level there is deterioration in
performance across age groups. As seen in the graph, the highest level (PC 10)
could be achieved by only the oldest subjectsi.e. 12-13 and 13-14 years.

2. Predicting Outcome (PO)
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Graph 14: Performance of norma children on the task of Predicting Outcome.



Similar to the previous task, this task also involved logica and cregtive
thinking on the child's part. In thistask too the younger group found it difficult to
predict the outcome at higher levels especialy the last three levels (PO 8, PO 9,
and PO 10). The last two levels (PO 9, PO 10) could be achieved by only the

oldest subjectsi.e. 12-13 and 13-14 year olds.

3. Compare and Contragt (CC)
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Graph 15: Performance of normal children on the Compare and Contrast task.

The results of this task aso revedled that as the age increases, the problem
solving abilities improve as a function of age. As the complexity of items involved
increased, the subjects performed poorly. Only the children from 12-13 and 13-14
years age group were able to compare and contrast the nine items of the list. On
the other hand, the other age groups did not respond to al the items. This indicates

that problem solving abilities increase as a function of age.
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1. VISUAL MODE
1. Association Task (AT)
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Graph 16: Performance of norma children on the Association task.

The results of the Association task reved that the ability to associate the
visualy presented stimuli improves as the age increases. As the age incressed
there was an enhancement in the ability to associate more than two pictures from a
picture array till level 111. The older age groups could associate the pictures of
level 1V, unlike younger groups. But the last level could be achieved only by 13-
14 year old subjects. Although only a few subjects from 13-14 age group could
perform on AT 5, they met the 50% criteria.

2. Overlapping Test (OT)
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Graph 17: Performance of normal children on the Overlapping Test.
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The results of the graph above indicate that al the age groups were able to
visudly identify the overlapping stimuli for the first four levels. However since
the complexity of the overlap was highest in the last leve (OT 5), 8-9 years and 9-
10 year old subjects were unable to achieve this level. This indicates that the

ability to visualy solve the problem improves as the child gets older.

3. Mazes (M)
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Graph 18: Performance of normd children on the Mazes task.

As is evident from the graph, the children from 8-9 age group were able to
perform well till leve 111 of the task. In contrast the older children were able to
perform till level V. The younger subjects were not able to attain the higher levels
involving higher problem solving skills. Only children of 12-13 and 13-14 years

age group were able to meet 100% criteriaonthe last level M 5.

The results of this domain reved that the problem solving abilities
involving reasoning, thinking etc. are attained as the child grows older. The
environment in which the child has grown up aso plays an important role in the
acquisition of these skills. It iswell established that these problem solving abilities

aso ad in language development. This would also result in better scholastic
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performance, which is the main domain in which children with learning

disabilities are deficient.

Solving a complex problem involves both retrieval of information from
long term memory as well as processing and maintenance of current information
in short term memory. Thus, the reduced problem solving abilities in younger
children may be attributed to the other cognitive domains such as attention and
memory, on which it is contingent. This shows that the development of problem

solving abilities also parallels the development of memory.

A child with increased knowledge can have multiple advantages in
problem solving. The more knowledgeable child might know a better way to
represent the problem information, have information which helps in identifying
critical problem features and in constructing solution plans. Increased knowledge
leads to more organized solution attempts, one consequence of which is a reduced
load on STM during problem solving. In effect, relevant factual knowledge can
change atask from one requiring an extended sequence of operations to one which

can be solved simply by retrieving the answer from LTM.

Thus it is evident that the different problem solving strategies of the
children such as hypothesis-testing, reasoning, creative thinking, concept
organization develop as a function of age which has also been reported by Bruner
et a, (1966). This may be the possible explanation for the older children using
more of creative and refined language since their problem solving abilities are

superior to the younger age group.
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Comparison between normal children and children with learning disabilities

|. Attention

The table below shows the Mean and Standard Deviations of the Normal

children and Children with LD in the domain of Attention. The mean values

indicate that normally developing children have outperformed the children with

LD on all the tasks.

Table - 1: Mean and Standard Deviations of the normal children and children

with LD

L ___  Growp 000000
| Age | = Normals = | = LDs
o | Mean | [)eti‘-llil'irm | Mean I)e:i":i{'limr
o sl o e e ol auon | 00 0 00 | eviallon |
| 89 39.0000 | 24495 | 29.0000 | 2.4495
| 9-10 | 452000 | 21499 | 332500 | 1.7078
[ 10-11 | 47.0000 | 8165 | 347500 | 1.7078
T T 489000 | 7379 | 363000 | 17321
| 12-13 | 492000 | 7888 [ 385000 | 3.4157
[ 13-14 | 49.7000 | 4830 | 41.0000 | 14142

Mann-Whitney U test was performed to see the differences between

normal children and children with LD, within each age group.

The table below shows the \Z2\ values for the different age groups in the

domain of Attention.

Table- 2: |Z| values across age groups

Age Group 1Z|
8-- 9 years 2.899 **
9- 10years 2.838 **
10-- 11 years 2.886 **
11-- 12 years 2913 **
12-- 13 years 2.896 **
13-- 14 years 3.040 **

** Gignificant at 0.01 level.
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From the |Z| values in the table above it can be seen that there is significant
difference between norma children and children with learning disabilities in all

the age groups in the domain of Attention.

. Memory

The table below shows the Mean and Standard Deviations of the Normal
children and children with LD in the domain of Memory. The mean values
indicate that normally developing children have outperformed the children with

LD on dl the tasks.

Table - 3: Mean and Standard Deviations of the normal children and children

with LD
Group
Age Normals LDs
Group | \ean Std. Mean Std.
Deviation Deviation

89 29.4500 1.7865 18.1250 5.4829
9-10 34.5500 1.2349 23.7500 1.3229
10-11 | 37.1000 1.3703 25.0000 3.0277
11-12 | 40.6000 1.2202 29.5000 2.2730
12-13 | 41.6500 .7835 31.3750 4.1307
13-14 | 43.5500 1.0659 33.5000 1.6833

Mann-Whitney U test was performed to see the differences between

normal children and children with LD, within each age group.

The table below shows the |Z| values for the different age groups in the

domain of Memory.
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Table- 4. |Z| values across age groups

Age Group [Z]

8-9 years 2.844 **
9-10 years 2.896 **
10-11 years | 2.844**
11-12 years | 2.841 **
12 - 13years | 2.866 **
13-14 years | 2.841 **

** Gignificant at 0.01 level.
From the |Z| values in the table above it is evident that there is a significant
difference between the mean scores of the norma children and children with LD

in al the age groups in the domain of Memory.

I11.  Problem Solving

The table below shows the Mean and Standard Deviations of the normal
children and children with LD in the domain of Problem Solving. The normally
developing children have outperformed the children with LD on al the tasks
similar to the other two domains.

Table - 5: Mean and Standard Deviations of the normal children and children

with LD
Group
Age Normals LDs
Group Std. Std.
Mean Deviation Mean Deviation

89 65.7000 1.7670 48.5000 8.6987
9-10 70.8000 19322 58.5000 1.0000
10-11 | 75.8500 2.7188 63.0000 4.5461
11-12 | 84.2000 2.4404 69.5000 4.2032
12-13 | 88.8000 2.0976 73.5000 6.1373
13-14 | 95.0500 .9560 76.5000 4.5092

Mann-Whitney U test was performed to see the differences between

normal children and children with LD, within each age group.
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The table below shows the |Z| values for the different age groups in the
domain of Problem Solving.

Table- 6: |Z| values across age groups

Age Group IZ]|

8-9 years | 2.850**
9-10 years | 2.863 **
10-11 years | 2.835**
11-12 years | 2.838 **
12 - 13 years | 2.838**
13-14 years | 2.876 **

** Sgnificant at 0.01 level.
From the [Z| vaues in the table above it is evident that there is a Sgnificant
difference between the mean scores of the normd children and children with LD

in al the age groups in the domain of Problem Solving.

From the Mann-Whitney U test it can be seen that the difference between
the norma children and children with LD follows a similar trend across dl the age
groups and across domains, with the scores being approximate to each other. Only
in the 13-14 age group, the difference was higher in the domain of Attention, as
can be inferred from the higher score compared to the other scores.

Graphical representation of performance of normal children and children
with learning disabilities

The scores of the normdly developing children and children with LD were
computed in percentage and the peformance of the two groups in the three
different domains i.e. Attention, Memory, and Problem Solving for each age

group is graphically represented below:



Mean percentage
score

B Normals
W1.Ds

Attention Memory Problem

: solving
Domains

Graph 19: Percentage scores of subjects from the 8-9 age group in each of the
cognitive domains.

As is evident from the graph, in the domain of Attention, normal children
achieved 95% score, wheress the score of the children with LD was 70%, with
norma children outperforming the children with LD by about 25%. In the domain
of Memory, the scores were a little lower compared to that of Attention. Normal
children achieved a mean of 90% and the clinical population achieved about 50%,
with the difference being as much as 40%. In the third domain i.e. Problem
Solving, the scores were Smilar to that of Attention domain. The score of norma

children was 95% and that of children with LD was 70% with the difference being

25%.
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Graph 20: Percentage scores of subjects from the 9-10 age group in each of the
cognitive domains.



As observed in the above greph, in the firs domain i.e. Attention, the
mean score of norma children was 95% and that of the children with LD was
about 70% and the difference was 25%. In the domain of Memory, the scores of
the two groups were 90% and about 60% with the difference being 30%. As
observed, the difference in the domain of Memory is 10% lesser in the 9-10 years
age group, compared to the 89 years age group. In the domain of Problem
Solving, the score of norma children was 95% and that of children with LD was

80% with the difference being 15%, which is 10% lesser than the 89 years age

group.
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Graph 21: Percentage scores of subjects from the 10-11 age group in each of the
cognitive domains.

As shown in the graph, the mean score of norma children in the domain of
Attention is dightly higher than the previous age group. The norma children had
a mean score of 98% as opposad to the mean score of the clinica group which
remained congtant at 70%, and the difference was 28%. In the domain of Memory,
the score of the norma children was about 90% and that of the children with LD
being 58% with the difference being 32%. This was dmost similar to the scores of

the 9-10 age group. In the domain of Problem Solving, the score of norma



children was 91% and that of children with LD was 76% with the difference being

15%, which isthe same as that for the 9-10 years age group.
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Graph 22: Percentage scores of subjects from the 11-12 age group in each of the
cognitive domains.

As depicted in the graph above, the mean score of normal children in the
domain of Attention is 98% and that of the children with LD is 73%. Thus, the
difference between the two groups is 25%. In the second domain i.e. Memory, the
score of the normal children is about 90% and that of the children with LD is
65%, with the difference being 25%. It can be observed that there is an
improvement in the mean score of the clinical population, in the domain of
Memory. In the third domain i.e. Problem Solving, the score of normal children is
96% and that of children with LD is 80% with the difference being 16%. The

scores of this third domain are not significantly different from the previous age

group.
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Graph 23: Percentage scores of subjects from the 12-13 age group in each of the
cognitive domains.

Asiillugtrated in the graph above, the mean score of normd children in the
domain of Attention is 98% and that of the children with LD is 77%, with the
difference being 21%. It is evident that the mean score of the clinica population is
higher than the previous age group i.e. 11-12 years. In the domain of Memory, the
score of the norma children is 90% and that of the children with LD is 70%, with
the difference being 20%. This gradua reduction in the difference shows an
upward developmentd trend especidly in the domain of Memory. In the third
domain i.e. Problem Solving, the score of normd children is 94% and that of

children with LD is 77% with the difference being 17%.
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Graph 24: Percentage scores of subjects from the 13-14 age group in each of the
cognitive domains.
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As depicted in the graph above, the mean score of norma children in the
domain of Attention has reached the celling with 99% and that of the children
with LD is 82%, with the difference being 17%. The mean score of the clinica
group has improved, thereby reducing the difference between the two groups. In
the domain of Memory, the score of the norma children is 95% and that of the
children with LD is 73%, with the difference being 22%. As shown, the scores of
both the groups have increased in the domain of Memory. In the doman of
Problem Solving too the norma children have reached close to the ceiling with
97%, and the score of children with LD is 80% with the difference being 17%.
The percentage score of both the groups have increased by about 3% compared to

the 12-13 age group.

The results of this study indicate that there is a developmental pattern in
the cognitive-linguistic processes such as, attention, memory and problem solving.
In essence, the child acquires the different cognitive-linguistic skills with
advancement in age. These cognitive-linguigtic skills dso ad in language
acquisition. Piaget (1969) in his modd explains the intricate relationship between
cognition, language, and intellectua development. He explains that the growing
child passes from dage to dage during development, with each stage
characterized by different set of cognitive processes and cognitive development
was sad to consst of different periods, each with a distinctive menta structure.
Hence there appears to be a refinement in the linguistic skills as the child grows

older which is contingent on the cognitive-linguistic abilities of the child.

The graphs numbered 19-24 show the developmenta patterns of the

cognitive-linguigtic skills in norma children and children with LD. As depicted in
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concept organization have been found to be deficient. Children with learning
disabilities solved significantly fewer problems than those in-the normal group.
Children in the third grade solved significantly fewer problems than those in the
eighth grade. These developmental findings were similar to those obtained with
children without learning problems but there is a developmental lag in the

problem solving abilities of children with LD.

Problem solving involves a variety of cognitive processes and the

importance of any process varies from one problem to another. Thus, the deficits

in the problem solving abilities in children with LD may be attributed to the

deficits in the other cognitive domains such as attention and memory, on which it
is contingent. Solving a complex problem involves both retrieval of information
from long-term memory as well as processing and maintenance of current
information in short term memory. Since, some of the problems required the
retrieval of information from long-term memory, failure might have occurred
because retrieval was not effective. Failure in problem solving might also have
occurred because the child could not only hold information in short term memory
and operate on it, due to its limited capacity.

Children with learning disabilities aso tested significantly fewer
hypotheses and were less consistent following feedback than were children
without learning problems. This type of responding was similar to that observed
with younger children without learning problems and was interpreted as reflecting

basic problems in selective attention.
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The results of the present study indicate that the different cognitive
processes are contingent upon one another for effective cognitive-linguistic
functioning and both the normal children and children with LD follow a
developmental pattern in the acquisition of various cognitive-linguistic skills, with
the latter group showing a developmental lag. The protocol developed in this
study highlights the need for a detailed assessment of the cognitive-linguistic
functioning in children with LD and would be helpful in assessing the cognitive-
linguistic domains. The obtained results of the present study would be also useful
in comparing the cognitive-linguistic abilities in this clinical population with
respect to age. The clinicians can determine the level of cognitive functioning in
the children with LD. In this perspective, the present study helps the Speech
Language Pathologist in framing appropriate goals for the intervention of children

with cognitive-linguistic impairments.



SUMMARY AND CONCLUS ON

It is very important for a Speech Language Pathologist to understand the
relationship between cognition and language and to be knowledgeable about the
developmental pattern of the cognitive-linguistic skills in normally developing
children and in children with language impairments. Assessment of the cognitive-
linguistic abilities is very important to identify these deficits and to plan for

intervention.

There are a few tests which have been developed in the Western context to
assess the cognitive-linguistic skills in children with the norms being restricted to
the Western population. Most of these tests focus on one or a few of the cognitive-
linguistic domains. Cognitive-linguistic skills in children have not been widely
explored in the Indian context. In particular, there are very few studies on the
cognitive-linguistic skills in the disordered population in Indian context. There
have been no studies of children with cognitive-linguistic impairment as seen with

LD.

The present study aimed to:
» Develop a cognitive-linguistic assessment protocol for children with learning
disabilities
» Study the deficit areas’/domains in children with learning disabilities which
will aid in the assessment
e Identification of cognitive-linguistic domains in which these children are

deficient, allowing for intervention based on adevel opmental schedule.
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The present sudy was carried out in five phases. The first phase included
developing the protocol, and the cognitive processes employed most often in
linguistic communication tasks were consdered. The protocol was developed
consdering the Cognitive Linguistic Assessment Protocol for Children (CLAP-C)
by Anuroopa (2006) as the base, with suitable modifications with the help of a
Clinicd Psychologist in order to suit the population and age under consideration,
of this study. The protocol developed, conssted of three different domains i.e.
Attention, Memory and Problem Solving. Each domain consisted of different
tasks, and the st of items of each task were arranged in a hierarchy from smple
to complex, from firg to the fifth level. Each domain was assessed both in the

auditory and visual modalities. Scoring was done appropriately.

In the second phase, after the development of the protocol, a pilot study
was carried out in which the protocol was administered on 12 norma Kannada
gpesking children in the age range of 8 - 14 years. In the third phase, suitable
modifications were made based on the pilot study, in order to suit the population.
In the fourth phase the protocol was administered on 60 normal children in the age
range of 8 - 14 years who had Kannada as their mother tongue and the pattern of
cognitive-linguistic abilities in these children were studied. Mastery of a leve of
each task was determined based on 50% criteria. In the fifth and find phase, the
protocol was administered on 24 children with learning disabilities after suitable

modifications were made in order to suit the population under consideration.

The data obtained was tabulated appropriately and was subjected to
quditative and quantitative analysis. Statistical analysis was carried out with the

help of SPSS (Verson 13.0) datistica package. A descriptive analysis of the



performance of al the subjects in each domain across age groups was done, to
compare the scores of normal children and children with LD. Mann-Whitney U
test was performed to see the differences between normal children and children
with LD, within each age group. Graphs were drawn which showed the emergence
of cognitive-linguistic abilities in normally developing children. In addition, the
performance of the normal vs. clinical groups in different domains for each age

group was also graphically represented.

Conclusions

The results of the present study indicate that there is a significant
difference between the scores of the normal children and children with LD in all
the age groups in the domains of Attention, Memory and Problem Solving. The
results also reveal that there is a developmental pattern in the cognitive-linguistic
processes such as, attention, memory and problem solving i.e. the child acquires
the different cognitive-linguistic skills with advancement in age. The LD group
also clearly followed a developmental pattern with the scores gradually increasing
with age. This was especialy evident in the domain of Memory wherein the
difference between the two groups was larger compared to the other two domains
i.e. Attention and Problem Solving. Short-term and long-term memory problems
in children with LD are associated with the way in which information is

strategically processed and the way in which information is mentally represented.

The protocol developed in this study would be helpful in assessing the
cognitive-linguistic domains in children with LD. The obtained results of the

present study would be also useful in comparing the cognitive-lingustic abilities
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in this clinical population with respect to age. The clinicians can determine the
level of cognitive functioning in the children with LD. The results of this study
with respect to the acquisition of cognitive-linguistic skills would be helpful in
assessing the cognitive disabilities in other language disorders. In this perspective,
the present study helps the Speech Language Pathologist in framing appropriate
goals for the intervention of children with cognitive-linguistic impairments. This
protocol provides the clinician with a conceptual framework of hierarchically
arranged tasks that enables selection of appropriate treatment tasks for specific

areas of client function and deficit.

Suggestions for further research

* Normative studies on regional, cultural and socioeconomic variations may
be compared in future

+ Standardization and comparison across different clinical populations may
be taken up

* The relationship between cognitive-linguistic skills and measures of the
type of LD and/or severity of LD can be studied

e Comparison of cognitive-linguistic skills across other variables such as

gender may be studied in children with LD.
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APPENDIX |

COGNITIVE LINGUISTIC ASSESSMENT PROTOCOL FOR CHILDREN WITH
LEARNING DISABILITIES

DOMAIN |
. ATTENTION/DISCRIMINATION

1. AUDITORY MODE
(1) Digit count test
Instructions: "l am going to present some digits in a sequence, you have to listen to it carefully

and tell me the number of times you heard the digit '9'.
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Level-l 9 19 29 9
Leve-Il 21 9 65 99
Levd-Ill 6 ba 7 ka
Levd-IV 9 60 19 79
Levd-V da tu 9 9

6 16
ka 9 16 91
8 9 78 66
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(2) Sound count test
Instructions. "I am going to present some sounds in a sequence, you have to listen to it carefully
and tell me the number of times you heard the sound 'ba’."
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(3) Auditory word discrimination
Instructions; "I am going to present two similar sounding words. You have to listen carefully and
tell me whether the two words are the same or different”.
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2. VISUAL MODE

(1) Odd one out test

Instructions. "I will show you a set of pictures you have to point to the picture that does not
belong to the set i.e. the odd picture”.

"rodirt Fe0es 238, a3nedEorsy EpedA"
Levd-l  la Ib Ic Id
Leve-ll  lla b llc ld lle
Level-Ill Illa I11b llc Id e

Levd-lV IVa Vb IVc Ivd Ve
Levd-V Va Vb Vc Vd Ve VT

NOTE: See Appendix Il for odd one out test.

Key answers:  Levd | - Ib
Level 1l - b
Leve Il - lid

Levd IV - Ve
Leve V - Vc

(2) Letter/word cancellation test
Instructions for Level I: "You have to show the letter 'i* from the sequence of letters”.
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Instructions for Level 11: "You have to show the red colored 'i' from the sequence of letters”.
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Instructions for Level 111: "Show me the red colored” preceding every red colored 'ka.
"geie g0 W B '} BL), 80 Wwep B 'F' By @ 003 Lot nothd

Instructions for Level 1V: "Show me the red colored 'i* precedi ng every blue coI ored /ba.
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Instructions for Level V: "Show one the word 'red' written in blue"
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NOTE: See Appendix Il for letter/word cancellation test.

3. Visud word discrimination
Instructions: "l am going to present two similar - looking words. You have to look carefully and
tell me whether the two words appear the same or different"
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DOMAIN I

. MEMORY

1. AUDITORY MODE

(2) Digit forward span

Instructions: "l am going to tell some digits in a sequence, you have to repeat after | finish".
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(2) Word recall
Instructions: "I am going to tell some words, you have to repeat after | finish, irrespective of
the sequence”.
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TIR WELN TOT) RONEEY, YIS 61, AL & oMY, Tord DEPT T30 mesedem'.

£

8l

Level-I =0, L0TE, N,

%, Wi

Level-1l 3oz, @Bx®, oo, 3w, doed, 2¢3

Level-IIl 23323, Aeen, 8sF, 8o enRw, &Y, rioed

Level-IV  w&°, @8 dozy, - deeen, Bt 2083, etine BN,
Level-V g2, Apey, HO woededrl, Qe T )8, ) N

(3) Digit backward
Instructions: "l am going presenting a series of digits and you have to repeat back, in a
reverse order".
"Tes B0 R0, MY, B3 ex, DY VT, SAJ0NT FRWOR Degdedd".
Level-I 9
Leve-ll 5
Levd-lll 8
Levd-IV 14
Leved-V 6

NN WA
O N PR R
0 ©O© O O
A WO
= O

[621\8)

2. VISUAL MODE

(1) Alternate sequencing task

Instructions: "I will be showing you a sequence of pictures/shapes, and you have to tell what
comes next in the blank, out of the four choices’.

Wy —dsy o —dupd N o Bgy=d 02 edn pard=—— oo=— ed=ds = £ s, - 0™ET  sum A Tyo=—d
f9edd e, Tled 50 u_-éj &0 O [SL-plefats 02, .Sd@-f'k.)m'éffu. WEY, TRNTL). ke

=3 =B T e —
3T 03,00 moe, 8

(Gl

A e e, o oy =y - %9 = ~ome !
NYd CIRWE AT, L0k nooda 3netA".

NOTE: See Appendix Il for alternate sequencing task



(2) Picture counting
Instructions: "I will be showing you some pictures in a sequence and you have to recall and name
them after | have removed them”.

——rn = ',-\r* g = . T s nl=d yoe -
DI *.'-'-...oﬁ u».--.J -.ag ﬁqJ SREe =0 c) Er_. 3/ %”53 v_il.v.ivd‘—\34| ’JG-;; =1 V\'}--EJ !‘;';:.._

Tt e iy B e 1
@ALVALETY .

Levd-I| la Ib Ic Id le
Leve-ll lla b llc Ild lle If
Leve-Ill Illa [1b [llc [1d e [1f g

Leve-IV IVa IVb IVc Ivd Ve IVf IVg  IVh
Level-V ~ Va Vb Ve Vd Ve Vf Vg Vh Vi

NOTE: See Appendix Il for picture counting task.

(3) Story sequencing
Instructions: "I will be showing you some picture cards of stories. The cards of each story will
bejumbled and you have to arrange the cards in the correct order of the story”.

n - L . [y . P ""6' - 39 e — — — -, ' o AP R
o= =0 e & BE TS e o £.a 8 Ao &Y ey o
elods UC'«J‘, Uy Ue % edd, 4.\..’(_ Sl D) “ E" ey) Il T «\.».‘..J..J o R [ % S,

LrP iy s rtrd —Fuge? o —dard N nd neE —ndc
([AVIOVR - TAVRI@ o B g 'J-mu-.,du WRERALS E

Level-l la Ib Ic Id le If
Leve-ll Ila b llc Iid e If
Levd-IlIl [lla b llc Iid e [1f

Levd-IV IVa IVb IVc Ivd Ve IVf
Levd-V Va Vb Vc vd Ve Vf Vg Vh

NOTE: See Appendix Il for Story Sequencing

DOMAIN 111
[Il. PROBLEM SOLVING
1. AUDITORY MODE
(1) Predicting cause
Instructions. "Tdl me Why the following happen"

s g s, ) 1 8
"g5 Dedodnn D% \..n,ﬁuvn.w oePd"

~ Nt FY [ e e (Sl Ly ey

e ‘i‘\ Q30 'ﬁ-.. o & RS wWiBSnibril .

o T=d P LR e

2. ode fhaﬁq- LRBRBRND.

. a8 venconod tensh FAATNOYN BaTYN B oY
&. om, WeNo , 000000 2JE Nz 52, Sriodhen erod e .
B Thpedn =dwpd meds L - % e

Y. S R \_k.-vu L = E

v b e e e 2
Cladplelay ‘.-.,L,.)-..—-w-.



(2) Predicting Outcome
Instructions. "What will you do if this happens'?

" -3 — Mol i ne
2,08 8¢9 Lo Resdesd InERD"?

2. Qe Boepd). e oreRy, BB
. 3003 M, 2N BRCLDTBRETV

R R VY, V0D Wenwd, TSrBR0E3

. DD AF, 309, BTG RR,HN0T 33 DAELOR3

2. ARN03 W[ A7, B3 QTR WNTRRET

. W3e00RE00E BYBRE 3G weehad [R[RY, e B8 LoEd

E. DD Word BB, W OT® TEEL WBRAT, BRBWT
00. R GO BY BRODBRENT ST THTOSAT. 38 Bed AW, SReBREV

(&

(3) Compare and contrast
Instructions. "I will tell you a pair of words you have to tell me two similarities and two
differences between them"”.

" BT BR,NYE, AURD ARNTINGTY, Trie Q0R @, S/ANTRY, Dewd".

q,
0. BROS DR, B, WRTBEDRY.

9. 838, @B, D

. OSRIRE FB, AT

(&

D
. Beetine D), POl

8 —— — — =g
£, COFRLITERo0LT T, N

00. &2 &3¢ B, T

2. VISUAL MODE
(1) Association Task
Instructions: "I will be showing you a set of pictures. You have to tell me the relation
between the pictures’
"85 133,ne) oInIee 2,003 DeSoDE), FOWORAE. LRYNY Rowor DFCLOT,
rohea 3ewd".

Leve-l la Ib Ic Id Ic If

Leve-ll  lla b llc Id llc If
Leve-Ill Illa b Illc ld Illc I1f
Leve-lV IVa IVb IVc Ivd IVc IVf
Levd-V Va Vb Vc vd Vc Vf



NOTE: See Appendix |l for Association Task
Key answers:  Levd | g, eririeh

Level I GO OZTIAD
Leve Il - 250230 TEdned

Leve IV - TORT T3, 7ed
Level V 2,300 TN

(2) Overlapping Test
Instructions: "There are many items hidden in these pictures. Identify and name them”

"o 3 2 2 B D o It
8 U nyd), 9368 A N BENE. & TR, adRgord rxdhes BR0A".

Levd-l : L-I

Leve-ll L-l1
Leve-lll L-I11
Leve-lV L-IV
Levd-V L-V

NOTE: See Appendix Il for Story Sequencing

Key answers :  Level | - o0, 238, RO, Qe
Level 11 Re, BRZT, G S0 won, WET,, 0BT
Level III - Br), 8D, Saer, eI
Level IV - tRBBRY, DLy, P, Wed, BRTE
Level V. - R8¢, 3Z.38, RN, T, JV0WE,, WRYEDL,, SN

(3) Mazes
Instructions: "Connect the starting poi nt to the endpoint by a continuous line"

[ b ot 3, oo, e —J -
"Tbadd Sl e0n 00 F2ReT MDA R, ¢ “E,B,EL.EUJ

Level-I : L-I

Leve-ll L-11
Leve-Ill L-111
Leve-IV L-1V
Levd-V L-V

NOTE: See Appendix Il for Mazes.
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LETTER |WORD CANCELLATION

LEVELI:
LENEL 11:
R L L Y )

LEVEL 1L
9i%A LD ATV RIRRES

LEVEL 1V:
foage o SFREWHRIA(T RO

LEVEL V:
B0y BrO Fod A £ F0T) BRW ANV



ALTERNATE SEQUENCING
o TASK

What comes next?

What comes next?
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‘EmessrsEEHOA 2

¢ 4 | B
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PICTURE COUNTING TEST

LEVEL -1




LEVEL-11




LEVEL-1II

1,




LEVEL- LV




3} e =
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ASSOCIATION TASK
LEVEL-T




LEVEL -1]

Il¢c



LEVEL - 111




LEVEL-IV










LLLLLLLLL




LEVEL-1IV

L~ 1Y



LEVEL -V




MALLS
LEVEL- 1

Help the kids get to the party!

&

L-1




LEVEL-11

Help the Pilgrim find his hat

L = I

-



LEVEL-T1T

Elf is looking for the lost gift

L -111



Help the children find the roses and bring them to Mom

AI-TIATT



Help the dinosaur go to the party

A-TINTT



APPENDIX - |11
SCORE SHEET

Name:
Age/Sex:
|. ATTENTION/ DISCRIMINATION:

Subtest Test item Subject Score Maximum Score
a. Digit Count Test 5
Auditory b. Sound Count Test 10
c. Auditory Word 10
Discrimination
a Odd One Out Test 5
Visual b. Letter Cancellation 10
c. Visua Word 10
Discrimination
Total: ___ /50.
1. MEMORY:
Subtest Test item Subject Score Maximum Score
a. Digit Forward Span 5
Auditory b. Word Recall 10
c. Digit Backward Span 5
a. Alternate Sequencing 5
Visual b. Picture Recall Task 10
c. Story Sequencing 15
Total: _ /50.




1. PROBLEM SOLVING:

Subtest Test item Subject Score Maximum Score
a. Predicting Cause 20
Auditory b. Predicting Outcome 20
¢. Compare & Contrast 20
a. Association Task 5
Visual b. Overlapping Test 30
c. Mazes 5
Total:___ /100.

Total Score: Attention/ Discrimination + Memory + Problem Solving
=50+ 50+100.

=200.




